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FOREWORD 



This study is one in a series of pioneering efforts to 
determine more precisely the outcomes of education. More 
specifically, it is an effort to describe the relationships 
between educational inputs and economic outcomes. 

While the study is highly specific with reference to an 
adult education program in agriculture, it has relevance to 
the total field of education. It has special significance at 
tliis time when the benefit-cost ratios in educational endeavor 
are being raised for examination. In a way this study is a 
"natural” since it utilizes a source of data not heretofore 
available for researchers in agricultural education. 

The authors of this report are to be commended for the 
new knowledge they have added to the field. As always, when 
one question is answered, several more spring up. In this 
from of reference, this study might well lay a claim to having 
a part in the knowledge explosion about which so much is said 
these days. 

In any event, the results of this piece of research de- 
serve the very special attention of all those responsible for 
conducting, planning, supervising and administering educational 
programs, particularly in the field of vocational-technical 
education. 



Milo J, Peterson, Chairman 
Department of Agricultural Education 
University of Minnesota 
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SUMMARY 



The precise returns to investments in education by farmers 
was examined within the framework of the farm business manage- 
ment education programs conducted by the public schools through 
vocational agriculture departments. 

The inquiry was guided by the following questions: In/hat 

benefits can accrue to farm families who choose to participate 
in an intensive, goal- oriented, educational program intended 
to improve their technical competence and management skills? 

What benefits accrue to the community that chooses to support 
such a program? What are the benefit-cost ratios of such an 
educational program when calculated for the individual partic- 
ipant and for the community? What is the educational and the 
economic relevance of the performance curves which describe 
the input-output relationships of the educational program out- 
lined in this inquiry? What are the short-term and long-term 
implications of such a program? 

The educational program described in the study is a 
systematic and continuing course. Participants are engaged in 
classroom, small-group, and individual -on- farm ihstruction. 

The program is intended to improve technical competence and 
entrepreneurial skill. Each participant is required to keep 
accurate production and expense records and to submit his farm 
business records for summary and analysis at the close of the 
fiscal year. Guided by directed study of the business analysis, 
a farm operator makes changes to maximize his economic return 
insofar as this will contribute to his individual and family 
goals. The instructional program upon which this study is based 
meets rigorous criteria of organization and goal orientation 
and is described as '’well-organized," 

The criterion variables for the study are operator's labor 
earnings, return to capital and family labor, and total farm 
sales. All monetary values are weighted to compensate for 
factors affecting yearly fluctuation in farm income. These 
criterion variables are used to calculate the return to indi- 
viduals and to the community. 

The participants in the study were farmers who were en- 
rolled in farm business management education in vocational 
agriculture departments of Minnesota public schools for time 
periods ranging from one to fourteen years. Each of the par- 
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ticipants was self employed; each was responsible for his own 
managerial decision making. 

The choice of farmers as the recipients of the instruc- 
tional program had some unusual complexities. It was necessary, 
for example, to have a complete and accurate system of farm 
accounts to measure economic gains. It was also necessary to 
have an instructional program that was highly individualized. 
There are also some unusual advantages in having farmers in- 
volved as the students in the program. Farm income is very 
responsive to changes in entrepreneurial skill among farm 
business operators , There are few regulatory forces (industry- 
wide wage contracts, product-pricing mechanisms, etc,) to 
establish limits within which a farmer may benefit from his 
ability to manage his productive resources. 



The farmers involved in the study did not, however, con- 
stitute the sampling unit. The sampling unit was a completely- 
analyzed annual farm business record. In this study 3j5l8 farm 
records were studied. Of these, l,Ii75 were from programs judged 
to be well- organized by meeting the established criteria for 
organization and good orientation. 

conclusions from this study are based upon perform- 
ance curves calculated from farm business and educational input 
^ata. These performance curves were calculated by the technique 
bf curvilinear regression. The performance curves represent 
the relationship of the criterion variables to the instructional 
program. The general form of the performance curve for the 
criterion variables is as shown in the following figure: 



Returns 



1 2 3 li 3 7 S’ 

Years of Instruction 

The shape of the performance curve shows a rising return 
to educational input during the first three years, a decline 
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during the fourth and fifth years, and a sharply rising slope 
beginning with the sixth or seventh year of the instructional 
program. An increase in return during the first three years 
may result from modern technologies which are rather easily 
applied to the existing organization of the farm resources. 
During the fourth and fifth years, the farmer may respond to 
instruction by reorganizing his business. He revises his 
combinations of resources, re-examines his productive capacity, 
and introduces a functional reorganization. The business may 
be reorganized to accommodate the new levels of efficiency that 
are available to meet his production goals. The fourth and 
fifth years, thus, are a period of retooling to maximize the 
return on available resources. The rise in return beginning 
with the sixth or seventh year is the response to a more ef- 
ficient utilization of available resources and a more effective 
use of entrepreneurial skill. 

A specific issue which prompted the inquiry involved the 
question of whether the decline in returns during the fourth 
and fifth years was a diminishing marginal return to instruction. 
Other studies had suggested that the diminishing marginal re- 
turns to instruction may begin to occur during the third or 
fourth years. This possibility raised important questions for 
school administrators and educational planners. Should a teach- 
er plan only a three-year curriculum and, thus, confine his 
energies to the period when his instruction shows a rapidly 
rising return on the investment? "When there is an apparent 
'’diminishing marginal returns effect," should the teacher begin 
with an entirely new group of students so that he will always 
be engaged with instruction which yields an immediate or an 
early response? 

The "diminishing returns effect, " while a practical ad- 
ministrative question, is not subject to precise measurement 
in this inquiry. For precise analysis, it would be necessary 
to insure that the increments of educational input are approx- 
imately equal over a given time scale. As in most research on 
educational investment, these increments can only be assumed 
to be roughly equal throughout the instructional sequence. 

The existence of a significant return on an investment in 
education was a verification of previous inquiries which had 
been limited to a shorter time span. A major interest in the 
present study was the determination of the nature of the return 
over the longer period represented by the performance curves. 

The results show that although the return is not uniform over 
the longer time period, returns do accrue to those who are 
persistent in participation. Moreover, the return for this 
persistence is great. The decline in return during the fourth 
and fifth years is more a function of the instructional program 
than a "diminishing return" effect. Since the business often 
undergoes major changes, instruction in business reorganization 
procedures is essential to increased return. 
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Those who advocate restriction of farm business management 
education to three or less years will fail to accommodate the 
increased need for decision making that occurs as part of busi- 
ness reorganizationo Failure to provide educational service 
at this most vital time may deter the farm family from fully 
utilizing the income production potential that may be derived 
from careful study and assistance during planning and initiation 
of resource reorganization. 

The educational implications of the study are enormous. 

First of all, the performance curves, which were calculated to 
ascertain the nature of response to an educational input and 
to determine the phenomenon of a diminished return, may not 
necessarily have any relationship to the economic phenomenon 
of diminishing returns. The performance curves have the same 
general form which describes the psychological phenomenon known 
as the learning curve. This curve is positively accelerating 
at its beginning, becomes negatively accelerating, and, finally, 
reaches a plateau and the cycle is repeated. The performance 
curves, like learning curves, may be manageable. They depend 
on variables which affect the learning situation. It is the 
' function of education to optimize the conditions which will 
maximize both the amount of learning and its relevance. If 
the performance curves in the inquiry are an accurate inter- 
pretation of learning curve phenomenon, then this study is 
among the first to describe such a learning curve over an ex-^ 
tended time span and also to calculate the curve as an economic 
return to an investment in instruction. Further inquiries, 
accordingly, may contribute to learning theory as well as to a 
knowledge of the instructional variables which affect the eco- 
nomics of education. 

Secondly, in addition to the theoretical implications of 
the performance curi^-es, there are practical educational con- 
clusions. Although this inquiry has dealt with an educational 
program for self-employed adults, the instructional program is 
amenable to the efficiencies of modern educational technology. 

Some of the farm records used as basic information for the 
study were analyzed using a system of electronic data processing 
(EDP). The calculation of benefit-cost analysis for the educa- 
tional program is a demonstration of the use of program planning 
and budgeting (PPB) systems for community instructional programs. 
As a form of systems analysis, the PPB system has region-wide 
applicability to educational programs as well as applicability 
to individual school programs. The instruction provided to 
farmers in this inquiry was intensive. Since instruction is 
sequential and programmatic, it is highly amenable to computer- 
assisted instruction (CAI). Further efficiencies and, thus, 
more widespread growth of the instructional program used in 
this study may result from combinations of the various forms of 
systemjs analysis. With additional developmental effort, this 
is likely to be an outcome of this research. 
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The extent of the return on the educational investment was 
verified by a benefit-cost analysis. Benefits included those 
to the community as well as to the individual. Costs included 
all indirect costs, including opportunity costs, as well as 
direct costs. The benefit-cost ratio for individual participants 
over the eight-year period was found to be U.2:l. For each 
dollar invested in the program by the individual, increased 
return to his labor and management was $U.19<. 

As a further verification of the benefits of such a 
program, a benefit-cost ratio was calculated for the community, 
Community benefit was assumed to be the total of the individual 
benefits. Since there are numerous community benefits to be 
derived from an increase in cash flow and an increase in the 
tax base, using only the aggregate increased return to operator's 
labor and management underestimates the actual community benefit. 

The benefit- cost ratio of the program when benefits are 
measured by increased return to operator's labor and management 
was about 2:1. When farm sales were used in calculating increased 
business activity, the benefit-cost ratio increased to about 9^1* 

Any investment with a benefit- cost ratio similar to that 
shown for education in farm business management is a valuable 
economic asset for a community. As community action groups, 
boards of education, chambers of commerce, and others seek ways 
to fight poverty, build affluence in rural communities, and 
prevent the gradual decay of the rural economic base, farm 
business management education should be among the high priority 
alternatives. A strong, dynamic and profitable farm business 
is the rural community's most valuable asset. This study assists 
in establishing a rationale for a program of education to increase 
these assets and, at the same time, describes an educational 
model for making the decisions which lead to efficiency in pro- 
gram operation and growth. 
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CHAPTER I 



INTRODUCTION AND PROBLEM STATEMENT ' 

Background of the Problem 

Although agriculture as an industry has been a superior 
model to illustrate the value of research, the consequences of 
technological innovation, and the drama of accelerating output 
per worker, agriculture in the aggregate is an econoiric para- 
dox. The industry has made economic advances while individual 
farmers have not proportionately shared in the increased wealth. 
Farmers have responded to a combination of incentives by uti- 
lizing increased capitalization and production capacity to 
achieve record industry-wide output even to the point of over- 
production. However, production efficiency and overproduction 
are concepts not necessarily applicable to individual farms. 

Nor is high output per worker necessarily a measure of efficiency. 
A most economically inefficient farm may have high output per 
worker o 

There are at least three reasons for agriculture's aggregate 
growth related to developments in the industry: 

a. The introduction of technological innovations 
(fertilizers, fungicides, herbicides, etc.). 

bo The more extensive use of non- human energy. 

' c. The improvement of cultural practices and 
management techniques . 

Technological innovations have contributed to increased 
production both in the aggregate and on individual farms. These 
innovations, available as "packaged" technology, have come large- 
ly as a series of practices which have been easy for farmers to 
adopt. The paradox is clear; technology has helped the agri- 
cultural-chemical industry become a rapid-growth industry, but 
the use of this technology on farms has done little to improve 
the relative economic position of individual farmers. 

The expanded use of non-human energy is the dynamic story 
of the shift of agriculture to a machine tectoology. Like 
other technological innovations, farm mechanization has arrived 
as "packaged" technology that farmers can adopt easily and^ 
quickly. However, major economic rewards for this innovation 
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have gone to the farm machinery industry and, to a much lesser 
degree, to individual agricultural production units. Farmers 
have shown willingness to adopt many of the technological 
innovations, although they have recognized that at the same 
time an increasing proportion of agriculture's productive inputs 
must originate off the farm, A paradoxical consequence during 
the past decade has been that a constant gross income has often 
yielded a declining net income, 

In^rovement of cultural practices and management techniques 
has had relatively little effect on the agricultural industry 
except in its rather minor role of accelerating the acceptance 
of the "packaged" technology described above. Much of the in- 
novation affecting production has occurred off the farm. The 
availability of "packaged" technology has intensified the need 
for sophisticated management. Despite the shift away from 
human labor, there has been no widespread shift toward exploit- 
ing human skills in management. 

In^roved management skills in farm production cannot resolve 
the more complex agricultural problems such as the need for farm 
youth to migrate, the problem of aggregate overproduction, nor 
the slow-growth nature of the agricultural industry. Such im- 
provement, however, could make significant contributions to the 
stability of the entrepreneurial role in agricultural production, 
a role that should be responsive to an educational input. Re- 
sponsiveness to education is essential to both economic effi- 
ciency and social stability in agriculture » 

This study investigated the amount, the direction, and the 
persistence of this responsiveness at the farm level. The set- 
ting of the farm problem was employed to deal with educational 
questions that are important to agriculture. It also provided 
the investigators with a model to examine more basic questions 
concerning the investment role of education, investment criteria 
applicable to education, and other more generalized aspects of 
educational management, 

A unique attribute of the agricultural sector for the study 
of the investment effects of education was the availability of 
sound economic data. Thus, it was possible to establish an 
accurate estimate of the economic response. Coupled with de- 
terminations of input costs, the study offered the empirical 
evidence necessary to suggest application of theoretical models 
of the returns to educational investment. 

Understanding the organizational, operational, and instruc- 
tional content of the educational input is a necessary prereq- 
uisite to interpretation of the applicability of this study to 
other sectors of the economy. 

Farm management education programs for- adults are organ- 
ized in vocational agriculture departments in Minnesota public 
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secondary schools. The courses in farm management are taught 
by certified teachers of vocational agriculture. Seventy 
schools in Minnesota employ one or more full-time adult in- 
structors in agriculture; many others designate responsibility 
for a limited adult education program in agriculture to the 
high school vocational agriculture instructor. 

The farm management education program usually consists 
of at least three, and more often four, separate classes for ^ 
adults. The program has several distinctive characteristics: - 
(l) there are specific e'nrollees in each course, (2) specific 
units are taught as a part of each course, (3) the courses are 
offered in a regular and definite sequence, (U) there is 
distinct continuity between courses with progression toward 
farm business reorganization, greater operating efficiency, or 
other* distinctive family goals, and (5) individual on-farm 
instrjiction is an integral part of the program plan. 

Adult instructors usually consider fifty farm families as 
a full-time teaching load, although some may enroll as many as 
sixty- five or more farm families. Each class is developed a- 
round a central theme. Those enrolling for the first time 
study how to keep an accurate and complete farm business record 
and the relationship of that record to decision making. Farm 
families in the second year of instruction begin to study the 
organization and the structure of the farm business and imple- 
ment those changes idiich repeated farm business record analyses 
and careful application of economic principles suggest as most 
appropriate to. meet established farm and family goals. The 
third and subsequent years of the course are used to gather 
and study data for decision making and to evaluate outcomes 
of previous decisions. 

Farm families who begin farm business management instiiic- 
tion usually remain enrolled for at least three years and most 
continue for longer periods. It is not unusual to find farm 
families who have been continuously enrolled for ten or more 
years . 

A unique feature of the farm management instructional 
program is that instruction for proficiency in an industry that 
is highly dependent upon technology and innovation is not based 
upon new technology but is aimed at management. The curriculum 
suggested for the farm management program is built around an 
understanding of basic economic principles and sound decision- 
making processes. It aims to help farm business operators make 
the most effective use of technology. 



1 Palan, Ralph L. ”A Program of Instruction for Adult 
Farmers in Agriculture." M.A. Thesis, Unpublished - University 
of Minnesota, St. Paul, 1962. 
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Ins'fcruc’fcion is offered in "bhree settings t classroom^ 
group, and individualized. While the classroom is the basic 
setting for teaching principles common to all kinds of farm 
business, the group session is useful for dealing with prob- 
lems specific to a limited number of cooperators with special 
interests or problems. Neither form of instruction could be 
highly successful, however, without individualized on-farm ^ 
instruction which permits application of principles and deci- 
sion making to the unique problems which are a part of» every 
farm business. 

Decision making is based upon individual farm record 
data. It is the summary and interpretation of the farm busi- 
ness record that is used in the decision process. These re- 
cords served as the basis for evaluating the economic returns 
to investments in farm business management education. Like- 
wise, the educational inputs of farm business management 
instruction which occur in measurable units with assigned costs 
illustrate the public and private investment in an educational 
system. 

Educational Significance of the Study 

Early in 1952, the Agricultural Education Department of 
the University of Minnesota began to study the way in which 
a farm business record analysis could be used to provide a 
focal point for the organization of intensive continuing pro- 
grams in adult education. Smith 's^ framework for analyzing 
the Minnesota Farm Account Book on a regional basis enabled 
area vocational technical schools to provide farm business 
analysis services to surrounding vocational agriculture depart- 
ments. Early work by Granger examined the income effect of 
numerous management factors developed as part of the farm re- 
cord analysis system. 3 He showed the seven management factors 
to be highly related to income. In dealing with separate 
analysis regions, he was able to demonstrate that the relation- 
ship of these factors to income could be used effectively in 
management education programs to guide the decision making 
process. Palan^ later developed a course of study for farm 
business management which gave structure and continuity to 
developing programs throughout the state. Other technical 



2 Smith, Ralph. "The West Central School and Station as 

a Regional Center for i\nalysis of Farm Records in the West Cen- 
tral Area." M.A. Thesis, University of Minnesota, St. Paul, 1955 

3 Granger, Lauren B. "Some Farm Business Factors Differ- 
entiating Eainings of Farmers in the Minnesota Vocational Agri- 
culture Farm Management Program." Ph.D. Thesis, University of 
Minnesota, St. Paul, 1958. 

^ Palan, Ralph L. "A Program of Instruction for .... " 
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improvements have been made in the record analysis process to 
systematize the year-end record summary. Most recent was the 
adaptation of the farm business record analysis system to 
automatic data processing. 5 Subsequent revisions of the anal- 
ysis procedure have provided additional data for farm planning 
and have refined the interpretation of the farm business account. 

Attempts to evaluate the Minnesota farm management instruc- 
tion program began Td-th Cvancara's6 study of the effects of farm 
management business analysis instruction on the cash income of 
participating families, Swanson and Persons? studied farmers 
who had participated in the institutional on-farm training pro- 
gram following World War II under Public Laws 3^6 and 16, The 
present study fits into the pattern of on-going evaluation and 
program revision necessary to ascertain for both educators and 
taxpayers whether or not the farm management program has provid- 
ed economic (and social) returns to the farmer and to the com- 
munity. 

This study examined the investment effects of education, 
a general problem which has been a popular area of inquiry dur- 
ing the past decade in all parts of the world. Most studies 
have investigated educatiohal investment at the macro-economic 
level by relating investments in education to growth in gross 
national product. The micro-economic aspect of the educational 
input has been sorely neglected. It is significant that this 
is the first study in occupational education to examine the 
validity and utility of the basic economic principle of dimin- 
ishing marginal returns as an educational decision factor. 

While the present study employs farm management data and deals 
with farm management problems, its major significance is in 
the area of educational management. 

A further educational importance is related to the choice 
of investment criteria in education. It was not assumed, for 
example, that the usual investment criteria were equally 
appropriate to all types of investments. There has been no 
empirical evidence of the appropriateness of various investment 
criteria for educational investments at either the macro or 



5 Persons, Edgar, "Farm and Home Business Record Analysis 
by the Use of Automatic Data Processing Equipment." M.A. Thesis 
University of Minnesota, St, Paul, 1965 • 

6 Cvancara, Joseph. "Input-Output Relati.onships Among 
Selected Intellectual Investments in Agriculture," Ph,D. Thesis 
University of Minnesota, St. Paul, 196Ii» 

7 Swanson, Gordon and Edgar Persons. "Educational Restric- 
tions to Agricultural Success and the Relationship of Education 
to Income Among Farmers," U. S. Office of Education Project 
260li, Washington, D.C., 1966. 
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micro level » The criterion which this study used was the cost- 
output ratio with further refinement to include its dynamic 
aspects (diminishing return) with successive increments of in- 
put, The input consisted of a standardized instructional tech- 
nique with cost estimates based upon current costs for total 
program inputs. 

The study is unique in that it provides accurate empiidcal 
evidence of responses to educational investments. The data 
bank it provides can be used to test practical applications of 
theories in economics of education such as those of Becker, 
Davies, Vaizey, and others. Because of the detailed economic 
information it includes, the study enables testing of theoret- 
ical principles that most studies dealing with national prod- 
uction figures and the United otates Office of Education sta- 
tistics are unable to provide. 

The study has further educational significance because 
it attempts to investigate the effects not only of quantity 
of education, but also the quality. It compares farmers who 
participated in programs which were well organized and taught 
by a full-time adult vocational agriculture instructor with 
other types of educational situations. 

In addition, tne study has educational significance as 
an approach to evaluating an educational procedure for dealing 
with a portion of a slow-growth industry which may be highly 
sensitive to an educational input. The evaluation procedure 
has built-in conditioning features. Each increment of input 
is evaluated rather than the aggregate educational input. 
Partitioning the evaluation thus afforded generalizations 
concerning the reallocation of educational resources as a 
consequence of the evaluation. 

The report by the President’s National Advisory Commission 
on Rura]. Poverty® points to the severe problems of low income 
that plague many rural areas , Should the results of this study 
show investments in education in agriculture to yield highly 
significant returns, a potent weapon will have been found to 
eirqploy in the war on poverty. 

The Problem Delimited 



Technology has placed a heavy premium on the application 
of economic principles to agricultural production and, in general, 
has required more intellectual investment to accompany the phys- 
ical capital investment inputs in agricultural production. Thus, 
there has been in recent years greater emphasis on the need for 



® President's National Advisory Commission on Rural Poverty, 
The People Left Behind , Superintendent of Documents, U, S, 
Government Printing Office, Washington D,C., 196?. 
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adult education for farmers. As farm business units continue 
to grow in business volume and physical size, the need for 
competent management ability becomes more apparent. The in- 
creasing importance’ of capital management in relation to 
physical labor involves a new complex of technical skills 
dependent upon a broader educational base than that which many 
farm families possess. 

In spite of the growing interest in the use of record 
analyses in farm management instruction in the midwest, 

little research has been done to evaluate the effect of the 
instruction itself on business growth, American educators and 
the educational system have been under repeated pressure to 
provide information on the economic efficiency of funds spent 
for all educational programs. 

There is a growing adult education emphasis in the man- 
agement aspect of farming. Since it is an expanding aspect 
of agricultural training which local schools provide, and be- 
cause of rising costs of school instruction, school adminis-^ 
trators raise the question: Does it pay? The general question 

of economic efficiency was the problem this research considered. 

Specifically, the research examined data relevant to the 
following questions: 

1. What is the marginal farm business output for each 
unit of farm business management education input? 

2, Are added increments of farm business mamgement 
education subject to the law of diminishing mar- 
ginal returns? 

3„ Do the economic benefits from instruction outweigh 
the costs? 

Because farm business management education requires instruc- 
tion that is continuous, intensive, and highly individual zed, 
a school presently can enroll only about fifty farm families in 
the farm business management program for each full-time adult 
agriculture instructor. Knowledge of the economic efficiency 
of this type of education in rural areas can help guide fiscal 
decisions about the allocation of scarce educational resources 
and has implications for other educational programs for manage- 
ment education for entrepreneurs. 



CHAPTER II 



REVIEW OF LITERATURE 



Ecorloinists from Adam Smith’s time on have expressed 
various views concerning the relationship between education 
and the economy. Alfred Marshall discussed education as a 
national investment in Principles of Economics and presented 
a mathematical procedure which allowed the calculation of 
the returns to education. More recently, researchers have 
investigated the economic analysis of education. 

They have cautiously stated their reasons for looking 
at the economic issues. Vaizey and Debeauvais wrote: 

’’The effectiveness of the .use of resources in 
education raises a fundamental issue. It would 
clearly be wrong to apply simple tests of produc- 
tivity to education - to judge it as though it were 
a brain-producing plant. But there are more effec- 
tive and less effective ways of using resources; and 
usually the more effective way is the best, way cul- 
turally and educationally as well as economically 
the most efficient.”! 

Miller used an economist’s approach: 

’’Although the material gains of education have 
been selected for study, the intent has not been to 
slur the more subtle satisfactions that come from 
greater educational attainment. The cultural and 
social advantages associated with more schooling may 
well be worth their cost in time, money, and effort 
even if the economic advantages should cease to exist. 
The only justification for focusing on the economic 
advantages is that at present they are the only ones 
capable of even approximate measurement . ”2 



1 Vaizey, John and Michael Debeauvais, ’’Economic Aspects 
of Educational Development,” Education, Economy and Society . 
Edited by A. H. 'Halsey, Jean Floud and C, Arnold Anderson, 

(New York: The Free Press of Glencoe, Inc.), p. U 6 , 

2 Miller, Herman P. ’’Annual and Lifetime Income in Relation 

to Education: 1939-1959/' The American Economic Review , L 

(December, I 96 O), p. 962. 
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Educators may challenge Miller's reasoning, but men of his 
nature have recognized and accepted that in our society dollars 
and cents statements deliver the message faster than average 
days in attendance or similar facts. 

Macro Economics - Cost Approach 

Expenditures for education in the United States are on the 
increase. Harris found educational expenditures amounted to 
about $18 billion in the late 1950 's and predicted these ex- 
penditures would be more than $35 billion in 1969~1970, assum- 
ing no inflation took place .3 He suggested several logical 
reasons for increased educational expenditures since 1900: 

(1) doubling of enrollment, (2) increased average daily at- 
tendance, (3) increased number of days in the school year, ^ 

(li) rise of prices, (5) increased capital costs, (6) additional 
functions undertaken by the school, and (7) the increased pro- 
portion of high school students.^ He also cautioned that "de- 
spite the great expansion of demands, education has not held 
its own in its claims on public revenues since the twenties ."3 

Schultz reported that the annual costs of elementary, 
high school and higher education in the United States exceed 
$30 billion.^ He expressed the need for a concept of costs 
that would account for all the annual costs of "schooling."' 

His concept "total factor costs" would include costs not borne 
by the student as well as costs borne by the student and his 
family. Schultz felt estimates of these two types of costs 
were not available, and so he attempted to estimate total 
factor costs directly. 

First, he estimated that public school expenditures amount- 
ed to $lhoh billion. Second, he estimated that the private 
education sector accounted for about twelve per cent of all 
elementary and secondary education and about forty-two per cent 
of the higher education in the United States. He reasoned that 
the respective public "annual factor costs" must be utlized to 
provide costs proportional to the estimated amounts of private 
education. Third, he considered earnings foregone as a per- 
centage of the total costs of education. He estimated that 



3 Harris, Seymour E. More Resources .for Education, (New 
York: Harper and Brothers, I960), p. U« 

^ Ibid , p. liio 

5 Ibid , p. iiiio 

^ Schultz, Theodore W. The Economic Value of Education, 
(New York and London: Columbia University Press, 1963)5 p. 5 . 

7 Ibid, p. 21. 



sixty per cent of the cost of high school was in the form of 
earnings foregone and that fifty-nine per cent of the cost of 
college of -university education was likewise in foregone 
earnings. After making the logical mathematical calculations, 
he totaled these cost estimates to obtain total factor costs, ° 

Vaizey doubted the justification of the consideration of 
income foregone as an educational cost. 9 He felt that the na- 
ture of this cost and similar costs such as those associated 
with housewives and voluntary workers would change the concept 
of national income as an estimation of the measurable flows 
of the economy. He also indicated that it would be necessary 
to consider an estimate of benefits accniing while being edu- 
cated if this procedure were utilized. 

As Harris and Schultz indicated, many problems exist in 
the total cost approach to economic analysis. If efficiency 
is equated with reduced costs, the total cost approach becomes 
dangerous for it masks many essential and evident cost functions. 

Bene fit- Cost Analysis 

Benefit-cost analysis is by no means a new procedure, 
Haveman indicated that in 1936 Congress established benefit- 
cost analysis as a formal part of flood control project 
authorization.^^ The importance of the benefit-cost procedure 
in public finance is indirectly indicated by numerous publica- 
tions of the United States Corps of Engineers and the Bureau 
of the Budget, 

Chinitz and Tiebout defined benefit- cost analysis as 
simply another way of looking at., decisions with respect to 
marginal changes, They felt benefit-cost analysis was a tool 
of value in performance budgeting in the public sector, thus 
providing a measurement framework. They indicated that bene- 



8 Schultz was aware of many problems in estimations of this 
type and does discuss them in some detail in the original proposal. 

9 Vaizey, John. The Economics of Education, (London, Faber 
and Faber, 1962), p, U3o 

Haveman, Robert H. Water Resource Investment and the 
Public Interest, (Nashville, Vanderbilt University Press, 1965), 

p, 22, 

Chinitz, Benjamin and Charles M, Tiebout, "The Role of 
Cost-Benefit Analysis in the Public Sector of Metropolitan Areas," 
in The Public Economy of Urban Communities, ed, Julius Margolis 
(Washington, D,C,: Resources for The Future, Inc,, distributed 

by The Johns Hopkins Press, 1965), p» 252, 
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fit-cost analysis has been utilized in two ways: (1) to de- 

termine the worth of planned projects, and (2) to determine 
the benefits which have accrued to a project previously 
initiated. 

Davie defined the benefit-cost ratio as the ratio of the 
present value of future benefits to the present value of 
future costs, 12 From this definition, the decision rules are 
obvious: (1) if the benefit-cost ratio for a propam is less 

than one, the program should not be considered (with the 
exception of a program in which the intangible objectives 
cannot be adequately weighted in monetary terms), and (2) when 
comparing alternative programs, the higher ratio is associated 
with the more desirable program. 

Davie reasoned that benefit-cost analysis is particularly 
applicable in the evaluation of public education expenditure 
programs due to the time element involved. He felt that the 
application of this procedure to individual students certainly 
was appropriate. Individual benefits would be the present 
value of future additional earnings after taxes. The student 
would have two types of costs: direct and opportunity. The^ 

present value of individual program costs would be the benefit- 
cost ratio of the program for the student. The program with 
the highest ratio would be the logical choice provided the 
student goal was oriented toward economic return. 

The benefit-cost formula for the individual participants 
in a one -year program was:l^ 



e,= 

Qi + Cj 

n = number of years over which additional income 
is expected. 

R. • = additional income net of taxes in year "t" 

^ expected by individual "j" to accrue as a 
result of completing a program of vocational 
education. 




12 Davie, Bruce F. "Using Benefit-Cost Analysis in Planning 
and Evaluating Vocational Education," a paper prepared for 
Davis S. Bushnell, Director, Division of Adult and Vocational 
Research, Bureau of Research, U, S, Office of Education, p. ?. 

13 Ibid , p. 8. 
lU Ibid, p. 16. 
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i. = rate of interest used by individual "j" to 
^ discount expected future additional income. 

0* = opportunity costs as seen by individual "j”. 

C- = direct costs of program to individual 

Davie also suggested applying the benefit-cost anal^is 
procedure to programs in vocational education in attempting 
to evaluate them from a societal point of view.lo In this 
case, benefits would be the sum of the present value of future 
additional income accruing to all students over what their 
future' income would have been had they not taken part in the 
program. He reasoned that taxes would not be subtracted from 
the additional returns because society benefits from this 
additional return. 

Davie felt the major problem in "income dete^nation" 
was determining what part of future gross income is in fact 
attributable to the training received. He sugges-ted two^ 
procedures for isolating the additional income: (1) a simple 

experimental and control group analysis, and (2) development 
of a formal model to predict the additional income for a 
particular program. 

Davie suggested that the rate of interest used in 
discounting benefits and costs in the societal analysis should 
be lower than that used by individuals. He found a rate of 
five or six per cent was currently acceptable - higher than 
government bonds but lower than coi^oration or individual 
rates of return. 17 

Davie discussed the cost determinations for the societal 
analysis in detail. He suggested simply eliminating most 
direct costs to the student in a society- supported program. 

He noted that individuals and society often attach different 
values to opportunity costs. The societal effect of an income 
foregone by an individual may be canceled due to the transfer 
of funds to another individual. In contrast, Davie stated: 

"When individuals forego activity idiich is 
not income generating in the usu^ sense, such as 
housewifery or leisure, some societal estimate of 
the dollar value of such activity should have to be 
included in opportunity costs, "lo 



15 Ibid , p, 15* 
Ibid , p, 8. 

17 Ibid , p, 9o 

18 Ibid, p. 9. 
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If the limited scope of the normal, local program involved is 
considered, it is apparent that Davie’s statement is not in 
opposition to Vaizey’s concern about inclusion of opportunity 
costs in total cost figures. However, the question of 
opportunity costs is certainly open to debate. 

Considering other societal costs, Davie enq^hasized tiiat 
capital costs for additional items such as equipment and 
building space required by the new program must be considered. 
He also cautioned that normal operating costs such as salaries, 
supplies, and utilities must not be/ neglected. All costs are, 
of course, discounted to present value before the comparison 
is made with discounted benefits to determine the societal 
benefit-cost ratio for a program. 



The benefit-cost formula presented for societal evaluation 
of a one-year program was:^^ 




m = the number of program graduates each year. 




additional growth income in year "t" expected 
by society to accrue to individual "j" as a 
result of con 5 )leting a program of vocational 
education. 



i = rate of ^interest used by society to discount 
expected future additional income and costs. 

Oj = opportunity costs for individual "j" as seen 
by society. 

c!|. = operating costs of a program in year "t" borne 
by society. 

= annuity whose present value is 1, for interest 
rate i and number of years "p". 

?0 

K = capital cost of a program borne by society.^ 



19 Ibid , p. 19c 

20 Ibid, p. 15. 



18 



o 



Davie presented an interesting variation of benefit-cost 
analysis. 21 His proposed variation has the benefits as the 
unknown in an equation which includes as the known (l) estimated 
costs of a particular program, (2) the number of students in 
the program or graduates, and (3) an arbitrarily selected bene- 
fit-cost ratio. He suggested that the pertinent question is: 

”What does the amount of benefits in terms of 
additional future income of students trained in the 
program have to be... so that the ratio of benefits 
to costs would at least equal the predetermined level." 

The investigator is told to compare the benefit in terms of 
average annual income to a reasonable estimate of the students • 
additional annual income as a result of the training. 

A set of equations for the alternative method of benefit- 



cost analysis was presented: 23 
( 1 ) 



A 



B 



Oo Co + Cci-3jp K 



X 



B 



A 



selected cut-off benefit-cost ratio. 



X = the present value of future additional 
income earned by the average program 
graduate . 



0 



average value. 



( 2 ) 




m 



21 Ibid, p. 10. 



22 Ibid, p. 10. 



23 Ibid, p. 17. 



Y = the average annual amount of additional 
future income which over "n" years would 
have a present value of "X”. 

= present value of an annuity for interest 
rate i and number of years "n"o 

Equation (l) is solved for X, and Y is determined using 
equation (2). The decision must then be made as to whether 
or not Y is a reasonable possibility. 

Davie concluded his paper with the following list of 
general limitations to the use of the cost-benefit analysis; 

(1) The failure of. the procedure to deal with 
non-monetary returns. 

(2) The problem of the comparative value of 
similar monetary sums for different people. 

(3) The failure of the analysis to necessarily 
identify the best possible program. 

(U) No adjustment for where the students will 
find eiT 5 )loyment. 

In- a theoretical discussion of benefit-cost analysis^ 
Hirshleifer, Dehaven and MLlliman indicated that certain 
problems exist in the utilization of the benefit-cost ratio. 
First, the intangible nature of many costs and benefits often 
does not permit the calculation of a ratio which is comparable 
to the unity rule. Second, the ratios of projects are compa- 
rable only if the cost elements are similar in scope. 

They felt the best criterion was the maximization of the 
positive differences between the benefits and costs. The 
formula they recommended discounts the net benefits in a given 
time period, but yields the same results as the procedure which 
discounts benefits and costs separately. 

They warned that the major problem in the application of 
the benefit-cost ratio or difference analysis was the tendency 
to inflate benefits and make ultraconservative estimates of 
costs. 



Ibid , p, 13. cn 

2^ Hirshleifer, Jack, James C. Dehaven, and Jerome W. MLlliman, 
Water Supply Economics, Technology, and Policy (Chicago; The 
Rand Corporation, I960;, p. 137» 

26 Ibid, p. 1^2. 
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Capital Aspects of Education 

Economically developed countries have found it necessary 
to control economic growth and development, and underdeveloped 
countries are continually seeking to understand how to generate 
economic growth. Thus, researchers have sought to explain^ 
economic growth in many ways. Although Schi^tz is often given 
credit for the present-day capital theory, it was in the test- 
ing of conventional explanations for the growth of gross national 
product that concepts of educational capital become important. 

In 19^h Cairncross stated, "...capital accumulation could 
account for, at most, one-quarter of recorded 'economic progress'" 
and continued "...there is greater danger that the importance 
of capital in relation to economic progress will be exaggerated 
than that it will be underrated. "27 

Schultz indicated that growth in output in agriculture 
and the rest of the economy could not be satisfactorily 
plained by an analysis based on conventional inputs. He said: 

"Additional inputs of the kind that are commonly 
placed in our conceptual boxes - labor, land, other 
capital and current production items - account for 
only a part and, as it appears, for a declining part 
of the increase in agriculture outputo"2o 

He theji presented a theory of two neglected inputs: (l) the 

raising of the level of the productive arts, and (2) the 
improvement of the quality of the people as productive agents. 

The first widely recognized evidence of the importance 
of other sources of economic growth came out of work in the 
National Bureau of Economic Research. Kendrick reported: 

"Between the years 1899 and 1953 total factor 
productivity in the private domestic econoir^r rose 
at an average rate of lo75 per cent. Productivity 
gains thus accounted for more than half the 3«3 20 

per cent average rate of growth in real product." 



27 Cairncross, A. K. "The Place of Capital in Economic 
Progress," International Social Science Bulletin , VI (232 to 
236, 195U). Cited in Lee R. Martin, "Research Needed on the 
Contribution of Human, Social and Community Capital to Economic 
Growth," Journal of Farm Economics , XLV (February, 1963), p. 75 » 

28 Schultz, Theodore W. "Reflections on Agricultural 
Production, Output and Supply," Journal of Fa rm Economics, 
XXXVIII (August, 1956), p. 752« 

29 Kendrick, John W. "Productivity Trends: Capital and 

Labor," The Review of Economics and Statistics , XXXVIII (August, 

1956), p. 251. 
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Using a different approach, Abramovita developed an index de- 
signed to show how net national product per capital would have 
grown if the productivity of resources remained constant at 
base period (I920's) levels while only the supplies of resources 
per head increased. 30 This index indicated an increase of some 
Ik per cent due to resource volume increases between the 1870 s 
and the early 19^0' s. Only 2$ per cent of the total increase 
in net national product is accounted for by the Ih per cent 
increase due to resource volume. 

In his study of economic growth in the United States, 
Denison reported that the real national income (or product) 
for the period 1929 to 19^7 increased at an average annual 
rate of 2.93 per cent. 31 He divided this growth rate propor- 
tionately among its contributing sources and concluded that 
education accounted for 0,67 percentage points or 23 per cent 
of the average annual growth rate. 

Denison clearly separated the contributions of education 
to economic growth into two parts: (1) improvement in the 

quality of the labour force due to more education, and (2) im- 
provement in productivity due to advances in the '-state of the 
" - society's stock of knowledge relevant to production, 

Denison emphasized that any procedure to evaluate the 
relationship of additional education to growth requires inform- 
ation on the amount of additional education actually received 
by the labor force during the time period involved. He pointed 
out the great difference between the educational level of the 
adult population and current students and indicated thhb this 
difference has been overlooked in many cases. 

In quantifying the effect of increased education, Denison 
utilized income differentials from the 19^0 census data. Of 
the various methodological procedures and assun^tions used in 
the differential determination, his decision to reduce the 
income differential to three-fifths the observed differential 
was most unique. He assumed^ 



30 Abramovitz, Moses, "Resources and Output Trends in the 
United States Since I87O," The American Economic Review , LXVI 
(May, 19^6), p. 11, 

31 Denison, Edward F, "Measuring the Contribution of 
Education (and the Residual) to Economic Growth," a paper 
presented in The Residual Factor and Economic Growth , (Paris; 
The Organization for Economic Co-operation and Development, 
196Ii), p. 13 . 

32 Ibid, p. 22. 
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.three- fifths of the income differentials 
that appear when men of similar age are classified by 
years of education result from the effect of more 
education on the ability to contribute to produc.tion; 
the remaining two- fifths reflect the tendency for 
individuals of greater natural ability and energy to 
continue their education, and that of other variables 
that are associated with, but not the result of, 
ajtiount of education, '*33 

He admittedly did not define explicitly what the two-fifths 
factor contained nor did he argue very precisely for his 
assumption. He apparently agreed with common thought con- 
cerning the correlation of education .and other income in- 
creasing factors. 

Denison pointed out that the large contribution of educa- 
tion to the growth rate was the result of the combination of 
two facts: (1) labor represented 73 per cent of the total input 

of all factors of production, and (2) the larp increase in the 
amount of education. 3^ He derived an annual increase in days' 
of education of nearly 2 per cent and felt the quality of labor 
improved almost 1 per cent annually as a result. 

In answer to criticism of his estimate (0,6?) of bhe 
contribution of additional education to growth as high, Denison 
presented a few interesting points. 35 First, a better-educated 
man, on the average, does a better job than a less-educated man. 
This person will do the same things better, faster, and i^th 
less supervision, and he also will do more things than his less- 
educated cohort. The "great leap" has not been a part of past 
educational progress. Raising of the educational level of 
individual occupations has historically occurred slowly and in 
quantities suited to the occupation. Second, increased amounts 
of education make persons more receptive to new ideas and more 
cognizant of ■ better methods of doing things. Third, additional 
education increases the number of alternatives an individual 
has relative to a potential occupation and increases his under- 
standing of alternatives. Fourth, the shift in the occupational 
structure of the labor force has been to occupations requiring 
higher educational levels for two reasons: (l) availability of 

better-trained personnel logically led to reorganization of 
production to take advantage of the personnel, and (2) tech- 
nological progress has increased the demand in occupational 
areas which have higher educational demands. 



33 Ibid , p. 16. 

Ibid , p. 36. 
35 Ibid, p. 37. 
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The theory of human capital developed through education 
has bSn argued effectively by Schultz. His reasoning is 

interestiS First, schooling can contribute’ satisfactions 
StSrS the present or in the future. Second, future benefits 
an investmLt that can affect either future consumption or 
future earnings. Third, education can be broken into two 
components - consumption and production. “ut 

t^roducer component appears in the f-*-- ^ 

component represents values such as re i national 

and is an enduring component (one not measured in nation^ 
income reports). The producer component, an investment in 
skills and knowledge which enhances future ear^ngs, make^ 
fducati®^ expendture, at least in part, - ^ ^ 

producer capacity and not a pure consumption. 36 Viewing this 

investment, Schultz stated; 

"Since education becomes a part of the person 
receiving it, I shall refer to it as human capital... 
it is a form of capital if it renders a productive 
S6i*vic6 of *fco *fch.6 ©conoiTiy* 37 

Investigating capital formation trends . Schultz 
invest:S:nt in LL capital has increased. He es tinted that 

the educational capital per member of the if 39 

to ^7 . (19^6 doliaus ) betwecu ±900 and 

£ ^s^^catel that (1) the annual growth rate of reproducible 
?L^We“ra^th was about 2 per cent, (2) the annual growth rate 

of iducational capital in the population was ^ Pf 

(3) the annua], growth rate of educational capital m the la 

force was slightly over U per cent.hu 

Schultz's calculations of growth in national income 
schooling involved determining educational investment 
and multiplying these values by capital interest rates. Thi 
^ocetoe^Sufts in an estimate of forty billion dollars 
growth in national income from schooling investment. 

.qr^Vniltz also has estimated the contribution of education of 



36 Schultz, The Economic Value of Ed ucation, p. 8. 

37 Schultz, "Capital Formation by Education," The Journ^ 
nf Political Economy , LXVIII (December, I960), p. 571. 

38 Schultz, The Economic Value of Ed ucation, p. hi- 

39 Ibid , p. h9- 
^0 Ibid , p. 51. 

^ Ibid, p. 
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the labor force to economic growth in the United States between 
1929 and 19^7 at about 21 per cent of the actual increase in 
national income. ^2 

The interesting results of Schultz's human capital 
proposal are the estimates of the rates of return on educational 
investment. He presented three return rates for the United States. 
Elementary education investments reportedly return 35 per cent, 
high school investments return 10 per cent, and college level 
investments return 11 per cent. ^3 A weakness in his estimates 
of returns is his assun^tion that all the costs of schooling 
are investment. 

Becker's general theoretical ^alysis of investment in 
human capital is very informative.^^ He discussed the effects 
of investment in human capital on earnings and rates of return. 

He presented his basic argument relative to earnings using 
on-the-job training as the investment. He assumed a firm hired 
enployees for a specific time period and that both labor and 
product markets were perfectly competitive. His equation for 
the equilibrium condition for maximum profit was; ^5 



where = expenditure during period "t". 
R -5 = receipts during period "t". 
i = market discount rate, 
n = number of periods. 



Schultz, Theodore W. "A Critique of U, S. Endeavors to 
Assist Low Income Countries Improve the Economic Capabilities of 
Their People," Journal of Farm Economics, XLIII (December, I96I), 

p. 1071 . 

^3 Schultz, The Economic Value of Education , p. 62. 

Becker, Gary S. Human Capital; A Theoretical and Empirical 
Analysis, with Special Reference to Education, (National Bureau 
of Economic Research, New York; Distributed by Columbia University 
Press, New York and London, 196Ii), p. 7» 
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By considering that all training costs take place in the 
original training period and opportunity costs occur over the 
entire training period^ the equation becomes 

/VI p* -h G = C- 

o 

What would have been produced in the first time period (MP'q) 
plus the excess of future receipts over future outlays (G) 
equals wages in the first time period (Wq) plus the sum of 
the opportunity costs and outlays on training (C) . 

He then defined genera], training as training that is use- 
ful in many firms and presented this equation; ^7 

w„ = /^ Po - 

The wage of a trainee (Wq) equals the marginal product during 
his training period (MPq) minus the cost of his training (k). 

In other words, the trainee pays for his own general training 
in a rational business operation, 

Becker recognized the mixing of income (MP) and capital 
(k) accounts in this equation, but felt this was logical be- 
cause human capital is written off during the training period, 
not by straight-line depreciation. He illustrated this point 
by use of tw)ical earnings -age curves for trainees versus 
untrained. At first the trainee curve was below the "un- 
trained" curve (straight line) due to the costs (depreciation) 
of training. It accelerated rapidly (concave) to a point above 
the "untrained" curve before diminishing returns (convex) be- 
came apparent. 

Specific training was defined as training that has no 
effect on the productivity of trainees that would be useful 
in other firms. If only this type of training were given, a 
rational employee would not accept lower wages in the training 
period. The firm would pay training costs equal to present 



Ibid , p. 12. 
^7 Ibid. p. 13o 
^8 Ibid, p, 15» 
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value of long term returns (equilibrium). The equilibrium 



where C = the cost of training given only in the 
initial period. 

MPq = opportunity marginal product of trainees. 

Wq = wage paid trainees. 

= wage in period "t". 

MP-{^ = marginal product in period ''t". 

Assuming the preceding statements concerning specific training 
were true^ Becker stated that would equal the wage potential 
elsewhere, MP^ - would be the return in period "t" from 
training in the original period, and ”G” would be the present 
value of these returns. In other words, ”G" equals "C" in full 
equilibrium. 

Martin considered the problem of the differences that may 
arise between the public and private benefits of investment in 
human capital. 50 Individual returns may not merit investment 
in an activity that has great returns for society. Martin 
argued that this is the reason for the government subsidy, 
direct and indirect, of certain occupations; for example, med- 
ical schools are heavily subsidized. He indicated that the 
discrepencies between the private and total benefits of educa- 
tion have long been considered the social benefits of educa- 
tion. The difficulty of determining a monetary value for 
social benefits has been the basis of one argument against the 
economic analysis of education. He suggested: 

"Laying aside the complications of benefits 
that cannot easily be imputed to particular 
individuals, we might measure the approxim?,te eco- 
nomic value of education by searching for instances 
where quantities and qualities of physical capital 
available to two labor forces are essentially equiv- 



h9 Ibid , p. 20, 

Martin, "Research Needed on the Contribution of Human, 
Social and Community Capital to Economic Growth," p. 85. 
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alent. Productivity differences would appear to 
be due, at least in large measure, to differences 
in human capital or to differences in organization, 
with these differences resulting from human capital 
differentials."^! 

He attempted to measure the total productivity of human plus 
social capital by making international comparisons of income 

(Table ij. 

Martin also recognized the problem of allocating among 
individuals and local, state and central governments the^ 
responsibility for making the justifiable Loman capital in- 
vestment. He proposed that individuals will logically invest 
when the value of discounted benefits after taxes exceed pre- 
sent costs. He suggested that the governmental unit should 
contribute an amount up to the additional tax revenue that 
would accrue to that particular political unit. 



Table 1. INCOME PER CAPITA. COMPARISONS FOR NATIONS VJITH 
DIFFERING NATURAL RESOURCES AND EDUCATIONAL 
DEVELOPMENT 



Nation 


Natural Educational 
Resources Development 


1?52-195^ 
Income/ Capita 


United States 


High 


High 


$1,870 


Switzerland 


Low 


High 


1,010 


-Brazil 


High 


Low 


230 


Mexico 


High 


Low 


220 



SOURCE: Martin, "Research Needed on the Contribution of Human, 

Social and Community Capital to Economic Growth,' p. 



Income Differentials 

The influence of higher levels of education on the 
time earnings of individuals has been studied by many individuals 
attempting to justify investments in education. 

Miller stated that there is some evidence that United States 
elementary school graduates have had smaller income gains than 



Ibid, p. 86. 



high school graduates and that the income differential between 
high school and college graduates has remained fairly constant 
over time (perhaps increasing in favor of the college graduat.e).^ 
He studied the mean income or earnings of United States males 
25 years old and over to determine income differentials , Miller 
found that high school graduates had 26 per cent and Ii8 per cent 
more mean annual income than elementary school graduates in 
19li6 and 1958 , respectively. He also found that college grad- 
uates had 57 per cent and 65 per cent ($3,600) more mean annual 
income than high school graduates for 1939 und 1958, respectively. 
In 1958 the average elementary school graduate reportedly could 
expect a lifetime income of about $182,000 as compared with 
about $258,000 for the average high school graduate. During 
this same time period, a college graduate could expect to re- 
ceive about $h35,000 lifetime income. 

Using 19li0 census data adjusted for (l) underreporting 
of professional earnings, (2) underreporting of wages ^d 
salaries, and (3) unemployment, Becker presented mean income 
differentials for 1939 « 



Table 2. ACTUAL ANNUAL EARNING DIFFERENTIALS BETWEEN URBAN, 
NATIVE WHITE, MALE, COLLEGE ^ AND HIGH SCHOOL GRAD- 
UATES IN 1939 at various ages 



Age 


Per Cent 
Differential 


Absolute 

Value 


23-21) 


li 


1 — 1 

1 


25-29 


29 


1)55 - 


30 - 31) 


hi 


91)9 


35-1)1) 


56 


1, 1)1)9 


1)5-51) 


59 


1,681) 


55-61) 


53 


1,386 



SOURCE; Becker, Human Capital; A Theoretical and Empirical 
AnaTysiSj with Special Reference to Education, p. 71 • 



Miller, ''Annual and Lifetime Income in Relation to Educa- 
tion; 1939-1959," p« 968 . 
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He examined costs for this group and found earnings foregone 
represented 7h per cent of the total, tuition and fees accounted 
for 17 per cent, and other direct costs the remai^ng 9 per cen 
Private^ rates of return were considered and adjusted 
ity, growth and taxation. Becker concluded, A figure of slightly 
over lli.9 per cent is probably the best single estimate of the 

rate. 

As an independent estimate of the rate of return to college 
graduates, Becker used 1950 census data. The differentiae be- 
tween white male college and high school graduates were defined. 



Table 3. DIFFERiENTIAlS BETWEEN WHITE, MALE, COLLEGE AND HIGH 
SCHOOL GRADUATES IN 19^0 



Age 


Per Cent 
Differential 


Absolute 

?alue 


23-2ii 


-16 


$ -372 


25-29 


8 


230 


30-3il 


h2 


l,llll0 


35-iiii 


86 


3,iil9 


li5-51) 


100 


li,759 


55-6I1 


85 


li,068 



SOURCE: 



Becker, Human Capital: A Theoretical and Empiricaj^ ^ 

Analysis^ with Special Reference t o Education, p. ( ( 



Becker acknowledged the conceptual weaknesses of the 
technique of estimating the private rate of return on education 
from income differentials between persons differing in education. 
The problem is that the true rate of return on 
overestimated because persons differing in e uca i 
in many characteristics that cause their incomes to differ 

sys temati c ally . 



Becker, Human Capital: A Theoret ical and Enpirical 

Analysis, with Special Reference to Education, p. 75. 

Ibid, p. 77. 
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Becker was particularly interested in the "correlation 
between ability and education. He presented data that he 
felt suggested that this relationship existed. College graduates 
were compared to high school graduates. Their average I.Q. was 
about 13 per cent higher. They had a 50 per cent higher class 
ranking in high school and twice as many of their fathers were 
in the "top occupations. "^7 Becker was concerned mth the bias 
in rate of return estimates based on the income differential 
approach. He used five methods to investigate this effect: 

(1) calculated rates of return after the data were 
standardized; 

(2) adjusted rate of return for college based upon 
high school rank and earnings data; 

(3) standardization of the rate of return by multiple 
regression; 

(U) considera.tion of the earnings of college drop-outs; 
and 

(5) Gorseline*s study involving brothers with different 
amounts of education.^® 

All of these approaches indicated' that college itself was the 
chief contributor to the income differential between high 
school and college graduates. Becker concluded: 

"...even after adjustment for differential 
ability, the private rate of return to a typical, 
white, male, college graduate would be considerable, 
say, certainly more than 10 per cent. "59 

In discussing investment in college education, Becker com- 
pared the private and social (national) gains from college educa- 
tion with those from other investments. He separated typical,' 
white, male, college graduates and typical, white, male, Mgh 
school graduates with respect to private gain from attending 
college. This separation led to an interesting conclusion: 



Ibid , p. 79. 

57 Ibid , p. 79. 

58 Ibid , p. 85. 

59 Ibid, p. 88. 
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”So while a college education seems to yield 
a net money guin to the typical white male college 
graduate, it may not to the typical white male high 
school graduate . 

As an approximation, he measured social returns by before- 
tax earnings differentials and indirect social costs by before- 
tax earnings foregone.^! He fixed the social rate of reton 
at 13 per cent to the 1939 urban, native white, male, college 
graduates. He used data from E« Denison’s Soirees of Econom^£ 
Growth to develop an upper l^t (25 per cent) for the social 
rate“of return from college The private, economc gain 
thus represented much of the national, economic gain. He 
warned that a more exact analysis of external effects could 
change the interpretation entirely. 

Renshaw reported the discounted (5 per cent) value of 
differentials for all males, age 25.5 in 19h9 who completed 
four or more years of college was $20,025.”^ He used median 
differentials in determining his estimates because (1) census 
data included medians and (2) marginal value product should 
be lower than average value product. He criticized Becker for 
observing the mean census income differentials associated with 
various levels of education for different age groups during 
a specified period and then calculating the rate which makes 
these differentials equal to an estimate of the costs incurred 
in obtaining an education, He interpreted these as average 
value products not marginal value products, and felt these 
values cannot .answer the question, "Should we invest more in 
education?" He indicated that marginal value product would 
be lower than average value product at a given point in t-ime 
due to the operation of the law of diminishing returns. He 
felt this tends to credit education with any return which shoul 
properly be identified with other factors of production which 
are positively correlated with formal education. His argumen 
is of interest. However, his procedure differs only in the use 
of medians - an apparently limited compensation for the problems 

he pointed out. 



60 Ibid, p. 116, 



61 Ibid , p. 118. 

62 Ibid , p. 120, 

63 Renshaw, Edward F." "Estimating the Returns to Education," 
The Review of Econom ics and Statistics, XLII (August, 19 0) , 

p. 323. 
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Micro Economics 



The study of persons- or firms as individual economic 
units is considered a micro-economic study. It is apparent 
from the number of previous studies that have dealt with 
national averages or totals that most people have worked at 
the macro-economic level. Economic studies dealing with 
education at the micro- analysis level are few in number. 

However, there are three micro-economic studies from the 
field of vocational agriculture education which will be re- 
viewed in detail. 

Persons studied the question; 

"What part does the education component of 
formal education, adult education, and intelligence 
play in the success of a farm business when the 
agricultural and economic factors of farm production 
as well as the socio-biological status of the begin- 
ning farmer are also considered? 

He examined the micro-economic input resources of the 
beginning farm business in sufficient detail to allow the 
determination of the separate and combined effects of each of 
the input measures on various measures of farm success.. The 
sample was selected on the basis of four criteria - the subjects 
(1) had entered the farm business at approximately the same^ 
chronological time, (2) were currently farming, (3) had avail- 
able accurate accounts of agricultural resources for the time of 
entry, and (i;) had available recorded measures of the educational 
input. The group of men who began farming under the auspices ^ 
of Public Law 3h6 and Public Law 16 met the established criteria. 

The variables utilized were: highest grade completed, 

months of on-the-farm agricultural instruction, participation 
in adult education, a measure of general intelligence (GOT), 
mechanical aptitude (MA.T), age and marital status when started 
farming, investment in physical capital, ratio of fixed capital 
to total capital, ratio of net worth to debt, ratio of training 
costs to total capital investments, size of business (work units 
and tillable acres) and tenure status. In addition, measures of 
income were used. These were (l) gross farm income (adjusted 



65 Persons, Edgar Allen. "The Farmer and His Educational In- 
vestment: What Are the Relationships of This Investment to Farm 

Success?" Ph.D. Dissertation, (University of Minnesota, Minneap- 
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for capital gains) as defined by the Internal Revenue Service, 

(2) net farm income (similarly defined), and (3) 
worth per year.°® 

The predictive value of the individual variables relative 
to gross income were determined by tests of the partial regression 
coefficients. The most important variables were age at beginning 
of training, number of years as farm operator, total beginning 
capital, size of business - tillable acres, ratio of fixed to 
total capital and the number of adult classes attended. A 
smaller sub-saiT 5 )le showed MA.T scores and the ratio of beginning 
net worth to total beginning liability to be significantly 
related to gross income. ^9 

Age had a negative relationship to gross income. Persons 
hypothesized that the younger one starts farming, the greater 
his success. However, he warned that the relationship may 
have been the result of the age characteristics of the particular 

sample group. 

The significance of the relationship of the number of adult 
classes attended to gross income was of great interest. The 
economic factors were also found to be highly intercorrelated. 
Values of r 2 indicated the predictor variables were accounting 
for approximately 30 per cent of the total "variation in gross 
income. 70 A problem pointed out as a contributing factor to 
the unexplained variation in gross income was the fact that 
gross income was represented only for one year of a cyclic con- 
tinuum. Important income factors such as inventory change were 
ignored in the analysis. 

The predictive value of the individual variables rela"fciye 
to yearly gain in net worth were also evaluated. The signifi- 
cant variables were age at beginning of training, attendance at 
adult classes, total beginning capital and size of business in 
tillable acres. The r 2 for all the variables was approximately 

.20.71 

Persons concluded that the three classifications of var- 
iables, educational, taographical and economic, were all important 
in predicting farm success. Since the educational variables were 
of particular interest, these variables (GOT score, highest grade 
completed, months of institutional on-farm training and the num- 
ber of adult evening classes attended) were subjected to an 



68 Ibid , p. 23. 

69 Ibid , p. 59. 

70 Ibid, p. 63 . 
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analysis of multiple covariance. Gross income, net income 
and yearly gain in net worth were used as criterion measures. 

The general level of intelligence (GOT) showed no 
significant relationship to the criterion measures. The 
particular sub-sample involved did not include a wide range 
of scores. The bi -modal distribution of scores with modes 
at grade 8 and grade 12 had a mean grade level below that 
expected for the general farm population. 

Contrary to the regression analysis, the highest school 
grade completed was reported to be significantly related to 
yearly gain in net worth. Persons suggested that years of 
schooling may be substituted for some of the economic 
prerequisites for farm success; however, the exact relation- 
ship was not evident from the data. 

The months of institutional on-farm^ training did not 
show significant relationships to the criterion measures. 

Persons pointed out possible reasons for tMs situation: 

(1) high attendance requirements, (2) possible diminishing 
returns, and (3) successful farmers may have been eliminated 
early due to the labor earnings limitation ($2 J>00) for 
training payments. 7^4 

The number of adult classes attended was found signifi- 
cantly related to gross income. It was thus apparent that 
continuing education did have an impact on general 
productivity as measured in gross income. TMs study did not, 
however, attempt to apply any of the theoretical models of 
returns to educational investment to the data. ^ Thus, tne 
question of the rate of return to investments in education 
for this sample of farm operators still remains. 

Cvancara studied the direction or degree to which produc- 
tion units in agriculture responded to educational investment. 
The major objective was to determine whether or not instruction 
in farm management^ a part of the vocational agricultural e uca- 
tion program, affected various farm measures' including farm 

income . 



72 Ibid. p. 82. 

73 Ibid , p. 86. 
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The study involved two groups of Minnesota farmers. 

Group A consisted of farmers enrolled in a farm management 
analysis program during the years I960, 1961, and 1962. 

Group B 'consisted of farmers who had received farm management 
instruction during 1962-. A farm in group A was paired ^th a 
farm in group B on the basis of information for 1962. Pairing 
was based upon farm size (measured in work units), the combi- 
nation of livestock and crop enterprises, and soil, climate ^ 
topographical factors. Thirty- three farm pairs were obtained. 
Data for the years I960 and 1961 for group B were obtained by 
personal interview while data was present on farm business 
analysis forms for group A. 

The variables. selected for study were years of farm 
management instruction, operator's age, years operated a farm, 
years of general education, size of business in man work units, 
dollars of farm sales, total acres farmed, tillable acres, and 
cash income (total farm sales minus total cash operating ex- 
penses). 76 UsiiTg the analysis^ variance pro-c-edure-toytes^t 
the homogeneity of the means of the two groups on the different 
variables, he rejected the hypothesis (/\ -/^2) follow- 

ing: 

(1) There is no difference in farm sales between 
groups A and B for the years I960, 1961, and 1962. 

(2) There is no difference between groi^A and B for 
the years I960, 1961, and 1962 when the- criterion 
measure is difference between farm sales and 
farm operator expenses . 

Cvancara stated: 

"Group A... had greater farm sales during 
period and comparable farm expenses in I960 and 1961 
than group B. This may be interpreted as follows; 
instruction in farm management is responsible for 
greate^efficiency and better management for farmers 
in grQup A. "77 

The correlation coefficients were determned for each of 
the predictive variables and cash income for the three years 
studied. The coefficient of multiple determination (R )- 
reportedly accounted for 63 per cent of the variance in 
income in I960, 72 per cent in 1961 and 6h per cent in 1962. f 



76 Ibid , p. ii2. 

77 Ibid , p. 59. 
7^ Ibid, p. 5l. 
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Partial correlation procedures were used to eliminate five of 
the independent variables which were not accounting for a 
significant portion of the variance in cash income. The 
independent variables, farm management instruction, work units, 
and farm sales, were retained for predicting cash income for 
the years I960, 1961, and 1962.79 

Table li. THE GROUP MEANS FOR FARM SALES AND CASH INCOME FOR 
THE 33 PAIRS OF FARMERS IN THE TWO GROUPS 



Farm Sales 

Year Group A Group B 



Cash Income 
Group A Group B 



i960 


$16,1i91.97 


$lli,580o58 


$7,21)8.58 


1961 


18,039.73 


16,005.00 - 


8,1)28.09 


1962 


20,91)6.76 


18,553.00 


9,355.1)5 



$ 5 , 028.00 

“3PI30773” 

7,060.33 



SOURCE: Cvancara, Joseph George. "Input-Output Relationships 

Among Selected intellectual Investments in Agriculture," 
Ph.D, Dissertation, (University of Minnesota, Minneap- 
olis, 196ii), p. iil. 



A weakness which must be recognized is that cash income 
for a given farm is 'not a good measure of earnings and is likely 
to fluctuate considerably from year to year. 

Cvancara also examined the output relationships,®^ The 
input costs for farm management instruction in the various 
school districts were determined by the following general 
procedure : 



(Per cent of time spent on the farm manage- 
ment phase of adult instruction x cost of instructors 
per day) + travel + other direct costs -^• farm unit 
enrollment = farm unit cost for instruction. 

The average input costs computed per farm unit for the 
33 pair farms were $llli,81i in I960 (group A), $L02,27 in 1961 
(group A), $89.55 in 1962 (group A), and $95.9)4 in 1962 (group 
B). 



79 Ibid , p, 56. 
®0 Ibid, p, 61. 
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The output values of farm management instruction were 
evaluated by comparing yearly increases in income for group A 
versus group B. Group A had an increase in cash income of 
$1,179 (i960 vs. 1961) and group ‘B had an increase of $ii03 
with a difference of $776 in cash income (per farm unit). 
Extension of the procedure to the I96I versus 1962 comparison 
showed group A increasing $927 and group B increasing $1,629 
per farm unit. Cvancara concluded: 

"This seems to indicate three things: (l) group 

B farms had the potential of increasing farm income, 

(2) improvement in farm income is subject to the 
diminishing return effect from year to year with the 
greatest increase occurring during the second year 
of this experimental three year period. A continuous 
though somewhat smaller average increase persists 
during the third year." 

The-inputr-c os ts-wer e^-then—cons idere'd . ~ They~were~sub - 

tracted from the average per farm unit dollar increase between 
i960 and 1961 of $776. Group A farmers increased their income 
$558 over group B farmers ($776-218). A general extrapolation 
was- made taking 50 farm units times $588.89 yielding $27,9lili.50 
as the increase in cash income due to farm management instruc- 
tion by one full-time vocational agriculture ins true tor .81 

The procedure followed by Cvancara does not account for 
all costs of participation in an adult education program as 
do the more sophisticated theoretical models of benefit-cost 
analysis. The data show that the response to educational 
investment is positive, however, and provides some general 
measure of the magnitude of returns that may be expected from 
participation in education. 

Rolloff developed and tested a model for determining the 
influence of the farm business analysis phase of instruction 
in farm management upon factors of economic efficiency and 
management and the understanding of economic principles. 82 

He selected variables to measure the educational output 
components. 83 Economic understanding was measured by use 



81 Ibid , p. 79. 

82 Rolloff, John A. "The Development of a Model Design to 
Assess Instruction in Terms of Economic Returns and the Under- 
standing of Economic Principles," Ph.D. Dissertation, Ohio 
State University, Columbus, 1 966, p. 

83 Ibid. p. hi. 
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of McCormick's instrument.®^ Economic efficiency variables 
were selected on the basis of two criteria: (l) the variables 

were regularly used as a measure of farm management efficiency, 
and (2) the variables were judged significant by exprts.oh 
The selected variables were gross income, net cash income, net 
farm income, net worth, net margin, operating ratio, overhead 
ratio, gross income per $1,000 invested, net farm income per 
$1,000 invested, gross income per man equivalent, and produc- 
tive man work units per man equivalent. 

Measurements of changes in economic efficiency from year 
to year were made utilizing the first year farm record as the 
base. This procedure assumes that the first year of instruc- 
tion does not contribute to the mamgerial efficiency. 

Benefits that may accrue during the first year as a result of 
technical assistance are ignored since they are not unique 
to the farm management education program. Measures of earnings 
for the -second year were adjusted by a correction factor based 
upon data from the Economic Research Service of the United States 
Department of Agriculture. These correction factors consisted 
of indexes computed from base year average state prices divided . 
by the second year average state prices within various cash in- 
come categories. Cash expenses were adjusted in total. 

Rolloff proposed to select program input variables on the 
basis of three criteria: the inputs were regularly computed 

by teachers of vocational agriculture for state reports, the 
"inputs were judged as potent variables by experts, and the 
inputs logicallv could be assigned a standardized monetary 
value per unit.®^ 

The local vocational agriculture instructors were asked 
to report the contact hours (class time, farm management 
consultation at the school and on-farm instruction time). 

Rolloff then used the following procedure: 

"...the total class hours attended divided by the 
total offered. The resulting percentage is then 
multiplied by the mean hours of instruction offered 



Qh McCormick, Floyd G. "Developing a Procedure for Eval- 
uating Farmer Understanding of Basic Profit Maximizing Principles," 
Ph.D. Dissertation, Ohio State University, Columbus, Ohio, 196k, 
p. ii3. 

Rolloff, "The Development of a Model Design to...." p. h3» 
Ibid , p. 52. 

®7 Ibid, p. Ii7. 



Ibid, p. 53. 
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for the program group. On-farm instructional 
hours are then added giving the total number of 
contact hours of instruction received per farm 
operator. The latter figure is then multiplied 
by the stipulated assessment arrived at by the 
investigator, this providing the total assessed 
cost per program participant. "89 

This assessment procedure is subject to question. The 
reason for percentage adjustments for class attendance is not 
clearly explained. The difference between total class hours 
offered and mean hours of instruction offered is questionable. 

The procedure indicates that the farmer was only charged for 
the classes that he attended. As a result, the cost of the 
class time of the instructor was valued in proportion to 
attendance because doubling attendance doubled the assessment. 

The farmer who regularly attended classes must at some point 
begin subsidizing the farmer with poor attendance habits if 
the total input costs for class instruction were realistic and 
finite . 

The assessment value utilized was $5 per unit instructional 
hour based on state reimbursement rates for vocational education 
in Ohio. 90 

In tno final analysis, Rolloff presented data indicating 
that a positive mean dollar ratio of 1 to 53»l6 existed for 
the group between the 1965 input costs of instruction and 
change in net farm income between 196U and 1965.^^ 

The mean dollar input cost of the program was $83 and the 
mean dollar output as net farm income was $U,722,92 Net farm 
income included cash receipts plus or minus changes j.n inventory 
values, capital gains or losses minus cash expenses minus de- 
preciation. 

The input cost assessment procedure must be evaluated 
critically. It apparently is designed to consider a large share 
of the educational inputs as fixed societal costs. The cost _ 
ftg'Qj'0 utilized would appear to be comparable to teacher salaries 
per hour and to exclude other operating and capital costs. The 
value of opportunity costs for the individuals and society are 
also ignored. The major problem in the procedure may be the 
utilization of actual contact time as the basis of final cost 



89 Ibid , p. 59. 

90 Ibid , p, 68. 
Ibid, p. 89. 



92 Ibid, p. 90. 



determination. The gain made by charging for man-contact 
hours of class time does not compensate for the instructor's 
non-contact time and other program costs. 



The model Rolloff presented is, however, a step forward^ 
in the analysis of individual economic returns from instruction 
in farm management. The limitations of his cost calculations, 
however, greatly reduce the significance of the final results 
in individual or community decision-making processes. 



The three studies discussed do not exhaust the micro- 
economic studies in the field of education. The studies are 
unique beca.use the educationax program studied, adult farm 
management, provides realistic data concerning economic 
benefits in relation to educational inputs. Persons study 
did- not handle the monetary question directly. Cvancara 
utilized a matched-pair design to determine farm management 
instruction returns and Rolloff utilized a first-year recora 
versus a second-year record design to determine instructional 

effect. 



These studies, however, provided stimulus for critical 
thought concerning the isolation and treatment of educational 
costs and benefits. These studies were mainly concerned with 
individual benefits resulting from participation in adiiLt 
education programs. Only part of the societal and individual 
costs were considered as variable costs which function in the 
decision process. The logic is correct. Variable costs are 
utilized by the individual in the selection of alternatives. 
The problem is that not all variable and fixed costs are iden- 
tified. As a result, individual benefits are optimistic 
(Rolloff) and societal (community) benefits derived from ex- 
trapolations involving individual returns are of questionable 
value. It should be pointed out that these studies were con- 
cerned with the monetary benefits of the instructional input 
to particular groups. The critical reader may point out ad- 
ditional considerations such as spill-over effects and in- 
tangible benefits to which no reference has been made in the 
‘studies reviewed. 



Conclusion 

Studies dealing with the total costs of education have 
clearly indicated that the costs of education are great and 
that there are logical reasons to expect them to increase in 
the future. 

\ The applicability of benefit-cost analysis in the evalua- 
tion of educational programs has been effectively argued. Since 
it functions at the marginal level, it has considerable economic 
merit. As procedures for evaluating intangible benefits become 
more refined, the precision and efficiency of benefit-cost a- 
nalysis will increase. 



hi 




The investment properties of education are obvious. The 
analytical techniques for the isolation of the quantities of 
investment are complex as Becker indicated. The macro-economic 
aspects of educational or human capital demand attention in 
national planning. Although nebulously defined, the return from 
human capital is very significant. 

Income differentials between cohort groups have provided 
the base for many arguments for additional education. Differen- 
tials, however, must be utilized in view of the limitations in- 
herent in their calculation. 

Differentiation of macro-economic studies and micro-eco- 
nomic studies presents no problem in /erbal explanation. In 
actuality, the separation is at times less clear. The area of 
micro-economics should be given major emphasis. Individual and 
community returns to educational programs are less limited by 
assumptions and, thus, more useful in this setting. 

The major problem in the economic analyst of education is 
the separation of the tangible and intangible benefits. Thus, 
assumptions are demanded in any economic analysis of education. 
The philosophical and theoretical aspects of these assumptions 
certainly merit continuing attention and study. The results of 
the economic analysis of education can be of value to the field 
of education if these results are utilized in view of the orig- 
inal assumption. 
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DESIGN OF THE STUDY 



Introduction - 

Evaluation of the effects of investment in education on 
agriculture required that farm economic success be carefully 
and accurately measured. A population was needed that had txij'o 
primary attributes: (l) measurable educational input and 

(2) sound measures of agricultural success. 

Cooperators in the farm management ’education program of 
vocational agriculture departments in public schools in Minne- 

sota meet these rigorous criteria. Farm families enroll in 

regular courses of farm business management education for sev- 
eral consecutive years. The course content is designed to aid 
in the decision-making processes of farm management. Instruc- 
tion in farm management is usually based upon a complete record 
of the farm business which is kept in The Minnesota Farm Account 
, Book, or a similar record book, and summarized at the close of 
the fiscal year. It is the farm record summary or business a- 
nalysis, as it is frequently called, which is the basis for 
making decisions. 

Because the quality of instruction in farm management was 
altered in recent years by the development of curricular aids, 
researchers arbitrarily decided that the farm record years from 
1959 through 1965 would provide a basis for determining the 
effects of investment in adult education for farmers in system- 
atic programs of farm management instruction. 

Enrollment in farm management education programs remained 
relatively static in the developmental years of the farm manage- 
ment approach to adult education in agriculture » Table 5 shows 
the number of farm record books that were analyzed in each of 
the seven area analysis centers since 1956. The total number 
of records analyzed remained relatively constant until the early 
1960's when it began to increase more rapidlyo 

Selecting the Sainple 

The population for this study consisted of farmers vjho had 
farm business records analyzed for the fiscal years 1959 through 
1965 through the vocational agriculture farm business management 
education program.: The population was finite and could easily 

be described by counting the number of records recorded in each 
area analysis center for the prescribed period. 
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The authors had two choices; (l) select a representative 
sample from each record analysis area by a random process or 
(2) utilize the entire finite population and, thus, eliminate 
sampling bias. The authors chose the latter method and elected 
to use all records that had been analyzed in the seven area 
analysis centers for the fiscal years 19^9 through 1965* A 
slight deviation in the plan was adopted in the St, Cloud anal- 
ysis area. Due to different administrative procedures, only 
the farm record summaries from those enrolled in the St. Cloud 
Public School farm management .program were available in the 
area analysis center file. Those records and the record sum- 
maries from the Foley School constituted the sample from the 
St. Cloud area analysis center.- 



Table 5. NUMBER OF FARM RECORDS SUMMARIZED IN EACH AREA 
AIJALYSIS CENTER - 1956-1966 



Si..— Yearly. 





Year 


Duluth 


TRF 


Mankato 


Morris Cloud 


Austin 


Winona 


Total 


1 

f' 


1956 


28 


60 


76 


39 


-- 


39 


23 


265 


r 

'e: 


1957 


82 


5h 


6h 


25 


57 


39 


36 


357 


& 

K' 

1 


1958 


101 


52 


58 


32 ' 


50 


h6 


h3 


382 




. 1959 


79 


55 


77 


16 


70 


50 


31 


378 


j 


i960 


21 


57 


5h 


3'8 


77 


70 • 


■ 27 


ihh 


% 

5r. 


1961 


\xl 


5h 


52 


35 


80 


81 


26 


375 


\ , 


1962 


U5 


85 


6h, 


h3 


70 


102 


hi 


1(50 


\ 

K 

% 


1963 


70 


138 


66 


5h 


102 


170 


60 


660 


% 

i 


1961t 


60 


151 


99 


h5 


137 


202 


90 


781t 


i 

i 


1965 


123 


202 


122 


73 


195 


223 


llh 


1,052 


1 

\ 


1966 


156. 


289 


197 


Jk 


2h0 


230 


121 




ft' 

£ 


Sums 


812 


1,197 


929 




1,078 


1,252 


612 


■6,33lt 
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All records from the other six centers were utilized in 
the study with the exception of about fifteen that were either 
too incomplete to be useful or represented some highly divergent 
fom of farm operation. 
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The total sanple consisted of 3,5l8 farm records collected 
from the seven area analysis centers for the fiscal years 1959- 

1965. 

Location of Analysis Centers 

Figure 1 illustrates the location of the analysis centers 
and the areas that they cover. School suh^tting records for 
analysis in 1965 were relatively wide and evenly spread except 
for some sparseness in the northeastern part of the state and 
comparatively high concentration in the south central and south- 
eastern regions. The school submitting records were not more 
numerous near the analysis centers and were distributed through- 
out the state in about the same proportion as the farm population. 

■ Collecting the Data 

Data were gathered from three sources: (l) the files of 

each area analysis center, (2) the State Department of Educa- 
tion, Agricultural Education Section, and (3) from local teachers 
of vocational agriculture. 

m 

The prime data source was the files of the area analysis 
center. • The research team inspected each farm record summary 
on file in the area analysis center and transferred the necessary 
information to a data sheet. Some information not pertinent to 
this study was also collected because of its potential value in 
further research. A sample data sheet is presented as Appendix, A. 

It was noted that some information was not consistently 
recorded in the farm record summaries. The missing information 
usually pertained to liabilities and non-farm assets and thus 
prevented computation of net worth or changes in net worth from ■ 
year to year. 

Personal information such as age and the year started 
farming were also frequently missing. This information was 
later obtained for the majority of the sample by questionnaires 
sent to teachers of the farm management program. The same ques- 
tionnaire was utilized to obtain information on the amount of 
formal schooling attained by each farm operator and his wife as 
well as the months the operator participated in the institutional 
on-farm training program. 

Records from the Agricultural Education Section of the Min- 
nesota State Department of Education were examned for the years 
I 96 I-I 965 to determine the number of adult classes each farm 
operator attended as well as to determine the number of on-farm 
instructional visits he received from the vocational agriculture 
instructor. This information was not available on all farmer 
cooperators included in the study. 



Information from the questionnajre sent to vocational 
agriculture instructors and from the files of the State Depart- 
ment of Education was recorded on the information sheet used 
in collecting data from the area analysis center. All data 
were subsequently recorded on cards suitable for electronic data 
processing. 

Analysis of Data 

Data from the 3^518 farm record analyses, the State Depart- 
ment of Education, and teacher questionnaires are presented both 
as descriptive information and as a basis for inference. 

Descriptive Analysis 

Only the common statistical presentations such as frequency 
distributions, arithmetic means, unbiased standard deviations, 
Pearson's product moment correlations, and chi squares are used 
to describe the characteristics of the sample and its various 
sub-sample components. The formulae used to compute the sta- 
tistics can be found in most elementary statistical reference 
books but are presented here for the readers ' information with- 
out, detailed explanation of the rationale underlying each sta- 



' The arithmetic mean is the summation of the numerical - 
value of all individual items in a set divided by the number 
of items in the set. It is represented by this formula: 



Throughout this report, the term "average" will refer to the 
arithmetic mean. 

The unbiased standard deviation reported for each descrip- 
tive item has been computed using the formula; 



Pearson's product moment correlations, computed for each 
possible combination of two variables in this^^study, were ac- 
complished by a procedure equivalent to the following formula; 



tistic. 
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or as expressed in computational form: 

/1/x X y - fe xUz: y) . 
-Jtvrxi (Ex;‘y-i/)2;y^-^y/j 

Pearson's correlation coefficient (r) indicates the 
strength of the relationship between two variables. The closer 
the value is to the maximum of t 1.00, the stronger the relation- 
ship' between the variables is considered to be. To test if the 
relationship, between two variables is significantly different 
than zero, the correlation values in this study have been re- 
ferred to a table of "r" values reproduced by Snedecor.l The 
table provides the critical yalues needed to be considered 
significantly different from zero for both the .5 and ,01 lev- 
els of significance. 

Chi-square tests determined whether or not cross tabulated 
data were related. First, it was necessary to calculate the 
cell frequencies which would be expected to occur if the two 
cross tabulated variables were not related, i.e., if they were 
independent. Then the expected cell frequencies were compared 
with the corresponding, observed cell frequencies. The chi- 
square formula for independence was: ^ 





J K - f, J Kf 
■f.JK 



[ In a chi-square problem, the number of expected or hypo- 

I ' thetical frequencies that were free to vary constituted the 

I degrees of freedom. The rule used for degrees of freedom was : 

h degrees of freedom are equal to one less than the number of 

? rows times one less than the number of columns, A table of 

I chi-square values was consulted to see if the chi-square value 

t with its degrees of freedom was statistically significant, 

i Inference 




The purpose of this study was not only to describe the 
sample of farmers who had participated in adult education pro- 
grams in farm management but also to make some inference about 
the probable response to education to those who had not yet 
enrolled, or who had been enrolled only recently. 



1 Snedecor, George W. Statistical Methods , Iowa State 
College Press, Ames, Iowa, 19U6, p. 1U9. 



U8 




Tv 70 regression techniques were selected to help describe 
X £, . . a+.P mirinlinea 



of farm financial success. 



2 

Curvilinear regression is represented by the model; 




In the sample, this formula is; 

'y=z J-t- + ' ' ' 

The object of this technique was to reduce the sum of 
squares of the observations about the regression line to a 
minimum and maximize the power of the function to predict the 
dependent variable from information provided by the independe] 
variable. The technique provided for the computation of suc- 
cessively higher order regression equations until computation 
of the next highest order equation did not result in a signil 
icant reduction in the sums of squares of observations about 
the regression line. 

Tn +.PS+. i f the regression equation was accounting for a 



2 steel and Torie. Principles and Procedures of Statistics, 
McGraw Hill, I960, p. 283. 

3 Hays, William L. Statistics for Psychologists , Chicago; 




listed in an appropriate s 
level of significance. Ip 
significance was utilized. 



Holt, Rinehart, and Winston, 1963, pp., 677-67 9^ 
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To ■fces’fc if ihe degree equation added significantly 
to the reduction in sums of squares about the regression Ipe 
as compared to the k-1 degree equation, the hypothesis) 

= 0 was tested 1 -ri.th the statistic: 

P ^ P ^ 

n k — // A -jk 



F= 



1 



1- R 



jt 






N-(K+1) 



pi F[k^-CK+klV^ 

* Degrees of Freedom 



The regression equation of the highest degree was selected 
where both the null hypothesis Bg, Bj. ..Bj^ - o and the 

hypothesis =• o were rejscted. 



The regression line represented by the appropriate 
tion was charted to permit visual interpretation of the relation- 
ship between the two variables studied. 

The strength of the relationship of the two variables was 
assessed by examining the coefficient of determination based '■ 
upon the multiple correlation coefficient, R. The coefficien 
of determination, R?, "is the proportion of the total sm of 
squares that is attributable to another source of variation, 
the independent variable."^ 

Often, more th^ one independent variable has a signifi- 
cant influence on the variation in the dependent variable. To 
test the significance of these variables and to define the ab- 
solute relationship to the dependent variable, the multip e 
regression technique was employed. The population model for 
this statistic is:^ 

The sample statistical model is: 

The value of bj^ was calculated by using simultaneous 
equations. Data from the sample were employed to define the 
relationship that existed in the sample set. A separate 

^ Ibid , p. 187. 

283 . 



^ Ibid, p. 
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equation was solved for each b value. Electronic computers 
(IBM 360, GDC l60h, and GDC 66OO) solved the problems of 
computation of many simultaneous ^equations used in this study, 

A test of the significance of the contribution of each 
independent variable to the total regression equation was 
made by use of the t statistic described by Steel and Torie.,^ 




t = h * V 1 ♦ X 



-Si' 



'r 



(degrees of freedom appropriate for multiple regression) 



The ratio of the standard partial regression coefficient 
to the standard error of that coefficient was examined for each 
independent variable. Those variables that were not making a 
significant contribution to the regression equation were elim- 
inated. 



As in the curvilinear regression equation, the coefficient 
of determination, R^, was used to assess the strength of the 
relationship of the variables. -- 

V. 

The Index System of Measuring Farm Income 

This study used farm record information from a period of 
seven consecutive years, 1959-1965, There were many important 
factors that may have influenced the income of farmers during 
that period of time. It was necessary to devise a method that 
would compensate for the following economic and natural phe- 
nomenon: 



a. Natural growth in the size and volume of farm 
businesses, not subject to educational inputs. 

Failure to compensate for this growth would 
credit education with increased business volume 
when in fact it would have occurred without the 
influence of the educational input. 

b. Ghahges in the general economy of the country. 

Although farm incomes do not vary in direct 
ratio to the general economy, they are respon- 
sive to general economic change. Failure to 
adjust for economic change would credit educa- 
tion with gains or losses made by farm busi- 
nesses as a result of agriculture's response to 
national trends . 



6 Ibid , p. 289o 
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c. Price cycles arid farm price levels. 

Agriculture has been characterized by periods ■ 
of unusually high or low prices. for some farm 
commodities as an industry response to periods 
of marked ch^ge in productive output, ,To 
examine the response of agriculture to education 
without compensating for the effects of price 
cyple and farm price level would not present a 
true picture of 'the relationship, 

d. Uncontrolled forces of nature. 

The natural phenomenon of weather has a marked 
effect upon the financial success; of the farm 
business. During the brief period of the study, 
agriculture throughout the state was adversely 
affected by unusual or severe weather, Unseason- 
al frost severely damaged a major portion of the 
maturing corn, soybean, and other late fall crops 
throughout the state in one year included in the 
study. Other natural phenomena such as flood and 
drought played a major role. in determining farm 
income in two other years of the study. 

The factors which characterize agriculture represent only 
a portion of the elements which influence the economic return 
to the farm operator. They, along with the educational inputs 
being studied, were considered to be among the most influential 
factors -affecting farm income. The index system was devised 
to minimize the effects of their special focus and to allow 
examination of the response of farm income to education. 

The average financial success of farmers analyzing farm 
records for the first time in. a particular year was arbitrarily 
assigned an index value of 100. Within the same record year, 
the average success of farmers who were analyzing records for 
the second, third, or subsequent years were assigned an index 
value relative to the performance of the group analyzing rec- 
ords for the first time. An illustration of how this technique 
was utilized is presented in Table 6 for the labor earnings 
reported in records analyzed- in 1965» 

This example (Table 6) shows that the labor earnings for 
those analyzing records for the second year have an index value 
of 135 cori5)ared to the index value of 100 for those analyzing 
records for the first year. 

In periods of adverse prices, weather, or the business 
cycle, there may have been low earnings in the initial analysis 
year. The 1962 analysis year is presented as an exarr 5 )le 
(Table ?).' 
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Table 6. MEMS MD INDICES OF FARM RECORDS MALYZED IN 196^- 







Years Analyzed 


1 




1 


2 . 


3 


U 




Mean Labor 
Earnings 


$Ii,026 


$5,ii29 


$ 6,501 


$3,326 


$ 6,170 


Labor Earnings 
Index 


100 


135 


161 


■ 132 


153 


Table 7» - MEANS 


AND INDICES OF FARM RECORDS ANALYZED IN 1962 

■y 






Years Analyzed 






1 


2 


3 


h 




Mean Labor 
Earnings 


$ 2,903 


$3,23ii 


$ 3,768 


$3,769 


$ 3,009 


Labor Earnings 
Index 


100 


111 


130 


130 


lOli 



An increase in labor earnings of only $865 for farmers in 
the third analysis year results in an index of 130 while in 
1965 it required an increase of $L,200 to produce a similar 
index 0 Thus, the index system of examining the success of the 
farm business for a particular year is an accurate assessment 
of the financial success of farmers with different farm record 
histories relative to those with no effective farm management 
instruction. The effects of some of the factors which cause 
wide variation in income from year to year have been dampened 
in the computation of an index. 

The relationship of educational inputs to farm success 
is reported in this study both in absolute financial returns 
and as reflected by computation of an index of farm success. 
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CHAPTER IV 



DESCRIPTIVE DATA 



Introduction 

Agricultural ‘census data provided a basis for comparing 
the study population vn.th farm operators in general. 

The census and sample populations were grouped according 
to census definition of economic class, 1 Table 8 indicates 
the economic -class of farms which- the 1959 agricultural census 
for Minnesota used to categorize commercial farms. 



Table 8. 1959 AGRICULTURAL CENSUS ECONOMIC CLASSES OF FARMS 

AND THE NUMBER OF FARMS IN EACH CLASS 



Class of Farm 


Value of Farm 
Products Sold 


Number 
of Farms 


I 


$Ii0,000 and over 


2,330 


II 


20,000 to 39,999 


7,503 


III 


10,000 to 19,999 


28,lt28 


IV 


5,000 to 9,999 


l)li,51)6 


V 


2,500 to ii,999 


28,223 



Because the study included very few farms in economic class V, 
the discussion which follows refers only to economic classes I^ 
II, III, and IV. 

Operator Age 

The historical growth pattern followed in establishing a 
farm production unit suggested that a relationship should have 



1 U. S. Bureau of the Census. U. S. Census of Ag riculture 
1959, Volume I, Counties, Part 15, Minnesota, p. jullv. U7 b. 
Government Printing Office, Washington, D.C,, 1961. 




existed, between the age of the farm operator and the economic 
class to which he belonged. The ratio of older farmers to 
younger farmers shouIS have been higher in economic classes I 
and II than it was in economic classes III and IV if this 
assuD^tioii was correct and if the profit motive predominated 
in all age classifications. 

Table 9 shows a statistically significant relationship 
between farm operator age and economic class of farms in 1959. 



Table 9. THE RELATIONSHIP BETWEEN FARM OPERATOR AGE AND 

ECONOMIC CLASS OF FARMS - 1959 CENSUS DATA 

/ 







Economic Class 






Age 


I 


II 


III 


IV 


Sum 


25 


25 

(i)5)2./ 


11,2 

(11,8) 


5l6 

(563) 


955 

(880) 


1,636 


25-3ii 


378 

(ilOO) 


1,508 

(1,311,) 


5,71,3 • 

(1,7987) 


6,869 

(7,797) 


11,198 


35-ijii 


8ll) 

(656) 


2,1,62 

(2,152) 


8,952 

(8,171) 


11,525 

(12,771) 


23,753 


ii5-5ii 


6ll ■ 
(61,0) 


1,980 

(2,098) 


7,1,73 

(7,966) 


13,095 

(12,155) 


23,159 


55-6ii 


312 
- (il27) 


1,01,8 

(1,1,01) 


1,71,1 

(5,320) 


9,365 

(8,318) 


15,166 


65+ 


135 

(105) 


317 

(31,1,) 


887 

(1,305) 


2,155 

(2,olo) 


3,791 


Sum 


2,273 


7,1,57 


28,312 


hh,2.6h 


82,306 


Ave, 

Age^/ 


ii5.i 


1,3.8 


ilil'ol 


ii6.5 


ii5.il 



£/ Numbers in parentheses are the expected values used in 
the chi-square calculation: Chi Square - 1,171 (p.<o00l)o 



The average age was calculated using frequencies times 
midpoints of ’ age categories. 



The significant chi square did not indicate which observations 
were different from the frequency expected in each cell. By 
comparing observed and expected frequencies in the cells of 
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the table, it was possible to describe the relationship of the 
variables. While the pattern is not consistent, generally 
there' were fewer farmers under 3h years of age in economic 
class I than would hav^= been expected if there were no relation- 
ship, It was hypothesized that it took several years to build 
up a farm business to a volume sufficient to place a farm 
operation in the upper economic class. The fact, that more 
older farmers than expected fell, in economic class IV, however, 
suggested that the assumption of a constant profit motive for 
all age classes was not valid. Except for economic class I, 
average operator age generally declined in the upper economic 
classes , 

The higher age of class IV farmers than was suggested by 
the hypothesis of a positive age-economic class relationship 
was explained by examining the two extreme age categories. 

Both age categories in economic class IV had obseirved 
frequencies in excess of the expected values. Two suggested 
reasons for this phenomena were advanced by the assumptions 
that (1) very young farm operators lacked sufficient capital 
to develop a business volume great enough to permit farm sales 
categorized by a higher economic class and (2) farmers approach- 
ing retirement may not have always had maximum profit as a goal 
and, thus, may not have strived to increase business volume 
above that categorized by low economic class. 

The 196k farm census for Minnesota showed an age-economic 
class relationship with some similarity to that reported for 
1959. Although the numbers were somewhat different, it was 
possible to make the same general comments about the farm 
operators in the top four economic classes as were made in 
reference to 1959 data. 

The average age of farmers in each economic class was 
greater in I96U than in 1959 with the exception of economic 
class I„ This fact gave general support to the claim of an 
aging farm population, A marked increase in the number of 
' operators under kh years of age in economic classes I and II 
also pointed out the advancement of younger men to the more 
affluent economic classes. 

Table 10 shows a significant relationship between age ^d 
economic class, A slight reversal of the 1959 relationship 
was evident since the highest economic class showed a greater 
proportion of young farra operators than expected while the low- 
est class had more older operators than expected. There was no 
consistent pattern in the average age of, the operators within 
an economic class as observed from high to low economic groups. 
The deviation of observed from expected values was most con- 
sistent and pronounced in the two extreme economic classes. 



Table 10. 



/ 



THE RELATIONSHIP BETWEEN OPERATOR AGE AND 
ECONOMIC CJASS OF FARMS - 196ii CENSUS DATA 







« 

Economic Class 






Age 


I 


II 


III 


IV 


Sum 


25 = 


la 

in)±/ 


183 

(235) 


702 

(61)9) 


729 

(700) 


1,655 


25-31; 


558 

(517) 


2,103 

(1,711) 


5,317 

(1),721) 


k,063 

(5,092) 


12,01)1 


3S-hh 


1,168 

(931) 


3,839 

(3,083) 


tll)0 

(8,505) 


7,51)1) 

(9,172) 


21,691 


hS-Sh 


l,07li 
(1,027) ■ 


3,261 

(3,1)01) 


9,377 

(9,385) 


10,221) 

(10,121) 


23,936 


55-61; 


1)72 

(716) 


1,691) 

(2,371) 


5,71)1) 

(6,51)2) 


8,776 

(7,056) 


16,686 


65+ 


125 

(176) 


301) . 

(582) 


1,130 

(1,606) 


2,536 

(1,732) 


. 1),095 


Sum 


3,li28 


11,381) 


31,1)10 


33,872 


80,101) 


Ave. 

kgeW 


hh-l 


1)1). 0 


1)5.2 


1)8.1) 


1)6.3 



a/ Numbers in parentheses are the expected values used in 
the chi-square calculation; Chi Square - 2,li53 (p.^.OOl). 



b/ The average ages were calculated using frequencies 
times midpoints of age categories. 



By combining parts of the 195P and 1961i census data, the 
relationship between year and economic class for each of the 
six farm operator age categories was examined. A chi-square 
test for independence was made within each of the age cate- 
gories , 

According to Table 11, more of the younger farmers in 
1961; were in the upper economic classes than expected. Cor- 
respondingly, more of the older farm operators were in the 
lower economic classes. 
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Table 11. THE RELATIONSHIP BETWEEN FARM OPERATOR AGE AND 

ECONOMIC CLASS OF FARI4S - 1959 AND I 96 I 1 CENSUS DATA 



Age Year 


I 


Economic 

II 


I Class 
III 


IV 


Sum 


Chi 

Square 


1959 

25 196I1 


23 

(32)i/ 

ill 

(32) 


lli2 

(162) 

183 

(163) 


156 

(605) 

702 

(612) 


955 

(837) 

729 

(81i7) 


1,636 

1,655 


69V 


Sum 


6U 




1,21a 


i,6au 


3,29i 




195^ 


37B 

(511) 


■ 1,50s- 

(1,973) 


5,'1'1i3 

(6,Oii2) 


6,t)69 

5,9n 


lU,h98 


6I17V 


25 - 3 ii I 96 I 1 


558 

(ll25) 


2,103 

(1,638) 


5,317 

(5,018) 


it, 063 

ii,960 


12,0lil 


Sum 


935 


3,611 


11,060 " 


10,932 


26,5'39 




iW 


Bill 

(1,036) 


2 ,li62 

(3,293) 


8,952 “ 

(9,lt56) 


11,525 

(9,967) 


23,753 


1,106 V 


35-ltli I961t 


1,168 

(9116) 


3,839 

(3,008) 


9,lii0 

(8,636) 


7,5hk 

(9,102L 


21,691 


Sum 


1,982 


6,301 


18,092 


19,069 


hS.hhh 




. 1959 


al 

(829) 


1,980 

(2,577) 


7,ii73 

(8,286) 


13,095 

(ll,ii67) 


23,159 




hS-Sh I96I1 


l,07ii 

(856) 


3,261 

(2,66ii) 


9,377 

(8,561i)_ 


10,22i( 

(11,852) 


23,936 


996-'^ 


Sum 


1,685 


1 1 

C\l 


16,850 


23,319 


U7,095 




1959 


312 

(377) 


l,01i8 

(1,319) 


lt,7iil 

(5,0ltlt) 


9,365 

(8,726) 


15^1166 


266V 


S5-6).i 196I1 


li72-._ 

(I1O7) 


1,691i 

(l,ll23) 


5,7iiii 

iS , hW.l 


8,776 

(9,lil5)_ 


16,686 


Sum 


78 I 1 


2,7ii2 


I0,ii85 


I8,llil 


32,152 




1959 


135 

(125) 


317 

(299) 


8Ht“ 

(970) 


2,1)55 

(2,1)00) 


3,791) 

(3,801)) 


19.7 V 


65'*' I961i 


125 


30ii 


1,130 


2,536 


1),095 


(135) 


(322) 


(l,0lt7) 


(2,591) 


(l),20l)) 


- 


Sum 


260 


621 


2,017 


l),99l 


”‘7,889 





a/ Numbers in parentheses are the expected values for each 
year and economic class. 



b/ Significant beyond the .001 level. 



Education 

A discussion of the educational attainment of the Minnesota 
farm- operator population may serve as a basis for examining the 
relationship between education and income in the entire produc- 
tion agriculture sector. Because the 1959 agricultural census 




did not include an accounting of the educational level of farm 
operators, only the 196k data is reported. 



Table 12 . THE RELATIONSHIP BETWEEN YEARS OF EDUCATION (FARI4 
OPERATORS) AND ECONOMIC CLASS OF FARMS - 196h 
CENSUS DATA 



Years of 




Economic 


Class 




Sum 


Education 


I 


■ II 


III 


IV 


0-li 


23 , 

(32)S/ 


118 

(no) 


220 

(29it) 


h73 

(328) 


76I1 


5-7 


120 

(232) 


5hh 

il9h) 


1,806 

(2,12li) 


3,Oli7 

(2,367) 


5,517 


8 


1,051 

(1,567) 


h,229 

(5,355) 


13,9ll2 

(llt,33li) 


18,009 

(15,975) 


37,231 


9-11 


398 

Oilli) 


1,556 


3,761i 

(3,781i) 


ll,112 

(ll,2l8) 


9,830 


12 


1)317 

(958) 


ll,127 

(3,276) 


9,632 

(8,767) 


7,697 

(9,772) 


22,773 


13-15 


320 

(lli3) 


836 

(it87) 


1,295 

(1,305) 


938 

(l,li51t) 


3,389 


16+ 


171 

(51i) 


282 

(186) 


hh7 

Oi98) 


393 

■ (555I_ 


1,293 


Sum 


3,li00 


11,622 


31,106 


3hy669 


80,797 


Ave, 

kgeW 


10.5 


10.2 


9.7 


9.1 


9.6 



a/ Numbers in parentheses are the expected values for each 
year and economic class: Chi Square - 3^076 (p«< .001), 



b/ Frequency in each cell times midpoint of the educational 
category was used to determine average age. (Midpoints used 
were: 3, 6, 8, 10, 12, lli, and 16, respectively, for each "Years 

of Education" category.) 



If a positive relationship existed between education and 
economic class, farmers with more education would be in higher 
economic classes. The observed frequency of people with higher 
levels of education would exceed the frequency expected in the 
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high economic class <. Like-wise, the frequency of people -with 
low educational levels would exceed the expected frequencies 
in the lower economic classes. 

Table 12 shox^s the chi-square value to be very large and 
highly significant. The frequency matrix suggested a positive 
relationship between education and economic class. Farmers 
xdth more years of education tended to be in the higher eco- 
nomic classes. Educational attainment was bimodal -with grades 

8 and 12 accounting for U6 per cent and 28 per cent, respec- 
tively, of the total farm operators. 

The average educational attainment of farm operators in 
economic class IV was more than one high school grade below 
operators in economic class I. Educational attainment de- 
creased as economic level decreased suggesting again that a. 
positive relationship between education and economic level 
exists. 

It is a generally accepted fact that the level of educa- 
tional attainment has increased steadily in the past two decades 
A negative relationship between the age of farm operators and 
educational attainment was expected. Census data did no-fc report 
this information by economic class but pro-vlded information on 
the total farm operator population. Table 13 shows the relation 
ship between operators' age and educational level for all farm 
operators in Minnesota in 196U. 

As expected, the relationship is highly significant. Of 
the operators over 65 years of age, about 30 per cent had less 
than eight years of formal schooling. Of farm operators -under 
35 years of age, less than 3 per cent had not exceeded this , 
educational level. It was significant, however, that such a 
wide variation does not exist between older and younger farmers 
when post-high school education is considered. While 3° 7 per 
cent of the 65-plus age group had some college o'r post-high 
school training, of farmers in the under-35 age bracket, only 

9 per cent had attended college or post-high school training 
programs . 

The average educational attainment decreased approximately 
one grade for each increase in age category. The increase was 
due to greater n-umbers attaining grade 12 rather than large 
increases in post-high school attendance. Compulsory school 
attendance laws assisted in increasing the educational attain- 
ment of the younger farm operators. 

The Relationship Between the PopxiLation of Minnesota Farm 
Operators and the Sample of Farm Operators in this Study 

If the results of the study were to have meaning in infer- 
ence to the general population of Minnesota farm operators, it 
was necessary to compare the study sanple x^ith all farmers in 
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Table 13. THE RELATIONSHIP BETWEEN FARM OPERATORS' AGES 
AND EDUCATION - 196k CENSUS DATA 



Years of 




Age 








Education 35 


3^-hh ~ 


K- 5 I 1 


55-65 


65^ 


Sum 


0-h 


(36W2/ 


113 

(S19) 


366 ' 
(695) 


717 

(557) 


1,262 

(280) 


2,lt75 


5-7 


392 

(1,815) 


l,3lt6 

(2,887) 


3,211t 

(3,lt61t) 


lt,10lt 

(2,776) 


3,285 

(1,398) 


12,3ltl 


8 


3,61tlt 

(9,089) 


12,lt01 

(llt,li56) 


20,288 

(17,3lt6) 


17,637 

(13,898) 


7,820 

(7,000) 


61,790 


9-11 


2,ii86 

(2,3ll2) 


It, 510 
(3,721t) 


It, 511 
(lt,lt69) 


3,01t3 

(3,581) 


1,269 

(l,80lt) 


15,919 


12 


10,90li 

0i,656) 


10,3lt6 

(7,lt06) 


6,81t2 

(8,886) 


2,892 

(7,120) 


669 

(3,586) 


31,653 


13-15 


l,21t6 

(695) 


1,319 

(1,106) 


1,025 

(1,327) 


785 

(1,063) 


352 

(536) 


It, 727 


16 + 


5olt 

(332) 


652 

(528) 


575 

(63lt) 


32lt 

(508) 


203 

(256) 


2,258 


Sum 


19,293 


30,687 


36,821 


29,502 


lit, 860 


131,163 


Ave . 


Ageb/ 


11.08 


9.96 


9.06 


8.1i5 


1.1k 


9.28 



Numbers in parentheses are the expected values for each 
cell; Chi Square - 30,856. 



b/ Frequency in each cell times midpoint of the educational 
category was used to determine average age. (Midpoints used 
were: 3, 6, 8, 10, 12, lli, and 16, respectively, for each "Years 

of Education" category.) 



the state to determine their similarities. The ! agricultural 
census of 1959 and I 96 I 1 divided commercial farms d.nto several 
categories based on the farm sales (Table 8 ). The total farm 
sales in this study include three economic items not included 
in farm sales as defined in the agricultural census. Agricul- 
tural conservation, diverted acre payments^ and gasoline tax 
refunds are not included in the census computation of farm 
sales. The differences between the sales definitions, however, 
are not great enough to prohibit some comparisons. 
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Table ih shows that the distribution of the two groups 
according to economic classes was quite different for the popu- 
lation of all Minnesota farm operators and the sample in the 
study. Such difference may in part, however, have been a 
reflection of the farm management program. In both 1959 and 
196Ii, much larger proportions of farm management participants 
were in economic classes I, II, and III than were farm operators 
in the general population. There was also a larger proportion 
of the farmers of both groups in these economic classes in 196ii 
than in 1959. 



Table Ih. PROPORTIONS OF THE FARM POPULATION IN ECONOMIC ■ 
CLASSES I THROUGH IV AND OTHERS - 1959 AND 196I; 
AGRICULTURAL CENSUS AND STUDY DATA 









Economic 


Class ^ 




Less Than 






I 


II 


III 


IV 


$5,000 




1959 


1.6^ 


5.2% 


19.5^ 


30.6^ 


25o8^ 


Census 


1961) 


2.6^ 


5.1% 


23.9^ 


25o8^ 


22.6^ 




1959 


6.1^ 


17.8% 


h2.0% 


26.8^ 


7.3% 


Study 


1961) 


10.1^ 


31). 6? 


37. k% 


l5o5^ 


2.3% 


First Record 


1961) 


10. 


31. 5^ 


38.3% 


15.8^ 


h.1% 



Because the farm management program was not directed at 
low income farm families, it was logical to consider the pro- 
portions of farm operators in each economic class after exclud- 
ing all farms with sales totaling less than $5,000. 

Table 15 reports the comparison of the four top economic 
classes in 1959 196Ii. While the sample of farmers in this 

study still had larger proportions in the upper economic classes, 
the disparity was not as great. In fact, proportions in economic 
classes I and III were quite similar. The 196Ii first-year par- 
ticipant distribution is very much like the distribution for 
all records even though it shows less than one third the size 
of the entire group. 

Table l6 shows some relationship between age and economic 
class. Thus, consideration of average ages in each economic 
class was especially important in making comparisons between 
census and study data. Several hypotheses were developed to 
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Table 15. PROPORTIONS OF THE FARM POPULATION IN ECONOMIC 
CLASSES I THROUGH IV - 1959 AND 196Ii AGRICUL- 
TURAL CENSUS AND STUDY DATA 







I 


Economic 

II 


Class 

III 


IV 




1959 


2.8^ 


9.1^ 


3h.3% 


53. 8? 


Census 


1961) 


h.3% 


lh.2% 


39.2% 


h2.3% 




1959 


6.5^ 


19.2% 


1)5. W 


25.9% 


Study 


1961) 


10.3^ 


35.5% 


38.3^ 


15.9% 


First Record 


1961) 


10.7^ 


32.9% 


39.9% 


l6.h% 



explain the younger average ages in the study sample compared 
to the population. (1) The participants in the f^m mmage- 
ment instruction programs may have been more profit oriented 
because they were younger and needed to support families, 

(2) They may have had more exposure to education and, there- 
fore, were more eager to enroll in an educational program. 

(3) Younger farmers may have been more willing to accept 
instruction and advice from an adult vocational agriculture 
instructor. 

Table l6 points out the younger average age of first-year 
participants in 196Ii as compared to the average age of all 
participants. While the average age of farm operators in census 
data economic classes I and IV is greater than in classes II 
and III, this saitie trend does not appear in the study section 
of the table. A general relationship between age and economic 
class is shown most clearly by the 19^h particip^t averages 
with increasing average ages in the upper economic classes. As 
farm operators enroll in the management instruction program for 
longer periods of time (thus, average increases), their total 
sales increase. If the census data showed the same general 
trend, one might argue that, in general, farmers' total sales 
increase with age. However, the census data does not substantiate 
this assumption. This fact is important to remember as the 
correspondence between farm management instruction and income 
is considered. 

Table 17 shows that average sales increased in each eco- 
nomic class in the census population from 1959 to 196ii while 
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Table l6. AVERAGE AGE OF FARM OPERATORS IN ECONOMIC CLASSES 
I THROUGH IV T 1959 AND I 96 I 1 AGRICULTURAL CENSUS 
MD STUDY DATA 









Economic 


Class 








I 


II 


III 


IV 




1959 


it5.i 


it3.8 


iiii.i 


116.5 


Census 


1961t 


hh-7 


llll.o 


ll5.2 






1959 


38.7 


39.li 


39.2 


37.il 


Study 


196I1 


39.6 


39.2 


38.7 


36.6 


First Record 


196I1 


35.9 


36.6 


3li.6 


3ii.2 



averages either dropped or showed smaller relative increases in 
the study averages* It could be hypothesized that with increas- 
ing confidence and experience on the part of instructors , par- 
ticipation in the farm business management education program 
spread to less prominent farmers in the community. 



Table 17* AVERAGE FARM SALES IN ECONOMIC CLASSES I THROUGH 
IV r 1959 AND 196ii AGRICULTURAL CENSUS AND STUDY 
DATA 









Economic 


Class 








I 


II 


III 


IV 




1959 


$51i,553 


$2li,lil7 


$13,232 


$7,llili 


Census 


1961i 


•• 

79,295 


26,601i 


13,9li3 


7,3li6 




1959 


66,921i 


27,078 


111, 062 


7,652 


Study 


196I1 


66,389 


27,085 


111, 910 


7,957 


First Record 


196I1 


60,351 


27,072 


lll,7ll2 


7,977 



6h 



o 



Since farm operators in the study had greater average farm 
sales and tended to be more numerous in the higher economic 
classes, average size of farm was expected to likewise be great- 
er for farmers, in the study. However, as Table 18 shows, the 
average farm in the population economic classes I and II is much 
larger than the average farm in the study both in 1959 and 196ii« 
Apparently, farmer participants did not add many acres to their 
farms “with added years of participation since the average farm 
size for first-year records approximately equals the overall 
averages for all participants. 



Table l8. AVERAGE SIZE OF FARM IN ECONOMIC CLASSES I THROUGH 
IV - 1959 and 196Ii AGRICULTURAL CENSUS AND STUDY 
DATA 





// 




Economic 


Class 








I 


II 


III 


IV 




1959 


11)78.1) 


6Ii3o8 


377.9 


256 0 5 


Census 


1961t 


623,9 


Ii02.1 


291.0 


226.9 




1959 


371.3 


335.0 


268.6 


261.8 


Study 


1961) • 


565 iO 


37ii.6 


320.6 


28Iio7 


First Record 


1961) 


i)8o.8 


378.8 


319.9 


258,3 



Average farm operators in this study had more years of 
education within each economic class than the population census 
average. As Table 19 shows, operators' years of education 
increased from class I to class IV in the census group. The 
economic class I category for first-year record farmers in 19oii 
averaged more than twelve years of formal education. It was 
hypothesized that the higher general education level of study 
participants in comparison to census data was a function of 
their age. 

The most logical conclusion is that farmers enrolled in 
management education programs are different from the average 
Minnesota .farmer either in initial entry characteristics or 
characteristics that result from organized instruction. It is 
not the purpose of the study to suggest whether or not the 
farm management education program has identified the proper 
segment of the farm population as clientele. 



Table 19 • 



AVERAGE YEARS OF EDUCATION OF FARM OPERATORS IN 
ECONOMIC CLASSES I THROUGH IV - 1959 AMD 196Ii » 
AGRICULTURAL CENSUS AND STUDY DATA 







I 


Economic 

II 


Class 

III 


IV 


Census 


196it 


10,5 


10,2 


9'. 7 


9,1 




1961) 


11,9 


11,3 


11.1 


11,1 


Study 


1959 


11.0 


11.3 


11,3 


10,9 


First Record 


1961) 


12,2 


11. ii 


11,0 


11,5 



Table 20 shows the analysis center area averages the 
corresponding county data for several pertinent variables. In 
general, the county analysis area comparisons show the same 
trends as comparisons between the state average and study av- 
erage. Farmers in the management program have more volume ol 
sales, are younger, better educated, and more likely to be in 
the upper economic classes according to volume of sales. 



Table 20. COMPARISON BETWEEN SELECTED FACTORS REPORTED BY AREA 
ANALYSIS CENTERS AND COUNTY CENSUS DATA - 1959 AM) 
I96I1 AGRICULTURAL CENSUS AND STUDY DATAJ/ 



Factor 

Average Average Acres 

Area Operator Age Farm Sales Total Land 



Mankato 


1959 


35.il 


$20,965 


232 




1961) , 


36.0 


31,219 


315 




1961^/ 


3ii«ii 


33,705 


351 


(County) 


196I1 


ii7.6 


17,250 


22ii 


Thief Piiver Falls 


1959 


37.2 


12,278 


iiii8 




196k , 


39.6 


19,052 


578 




1961^/ 


37ol . 


19,1 i 65 


517 


(County) 


196 h 


ii9.7 


ll,li5l 


ii30 


Morris 


1959 


3ii.7 


29,850 


303 


- 


196 k , 


38.7 


22,069 ■ 


328 




196iiV 


31.0 


17,033 


312 


(County) 


1961 i 


I18.O 


13,099 


•299 


St. Cloud 


1959 


3ii.3 


13,129 


238 




196it 


36.3 


16,105 


280 




196iib/ 


32. li 


lli,176 


287 


(County) 


196 k 


50.3 


10,538 


197 


Duluth 


1959 


li2.2 


9,190 


263 




1961) 


li2.8 


10,336 


36ii 




196iiV 


39oii 


9,596 


ii93 


( County) 


196I1 


5lo2 


5,832 


257 


Austin 


1959 


39oii 


25,026 


237 




196k , 


38.2 


27,251 


270 




1961)^/ 


3iioii 


17,699 


25ii 


( County) 


1961* 


1 i 8.7 


12,552 


210 


Winona 


1959 


li2.8 


15,573 


265 




196ii , 


ill. 5 


23,81)5 


3iil 




' 196it¥ 


39.9 


21), 166 


3ii8 


(County) 


1961) 


ii8.9 


12,078 


236 



y Not all counties reported. 

V The averages of the first farm business records submitted. 
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CHAPTER V 



FINDINGS OF THE STUDY 



Three variables were chosen as criteria in this study: 

(1) total farm sales, (2) labor earnings, and (3) return to 
capital and family labor. 1 Each measure was selected because 
it reported a different aspect of income. Labor earnings is 
the return to operator labor and management (not including 
the family labor) . Return to capital and family labor is 
a better measure of the total return to the farm business 
than any other common economic measure. Total farm sales is 
a fairly reliable measure of total business volume. 

Multiple Regression Analysis 

By referring to an intercorrelation matrix involving all 
the variables in the study, eleven variables were selected 
which were significantly correlated with labor earnings at or 
beyond the ,oi level. There were some other variables highly 
correlated with labor earnings which were judged not to be 
logical or useful predictors. Several of the independent 
variables suggested in the proposal for this study had such 
small correlations with labor earnings that they were not 
included in the regression analysis. In this category are: 
years of formal education of farm operator and his wife, age 
of farm operator, and number of years farmed, Varia,bles for 
which limited observations were available were also eliminated 
from the regression analysis. 

Total Farm Sales 



All independent variables except work units on crop 
provided significant regression coefficients in predicting 
total farm sales. The three variables with the largest "t” 
values in Table 21 are total farm capital, work units, and 
livestock units per 100 acres, Oontrary to expectations, 
three highly significant regression coefficients have nega- 
tive weights: (1) index of crop yields, (2) work units per 

worker, and (3) work units on livestock. The other signifi- 
cant regression weights are record number, income from work 
off the farm, and total tillable land. 



1 Labor earnings equals total farm receipts including 
changes in inventory and family living from the farm less total 
farm expenses including a charge for capital and unpaid family 
labor. 



Table 21 o TOTAL FARM SALES - MULTIPLE REGRESSION ANALYSIS 



Variable 


Mean 


Standard 

Deviation 


Regress. 
Coef . 


Beta t 
Value §/ 


Record Number 


3o08 


2.37 


513.722 


3.53-''-''- 


Total Farm Capital 


it7,Oii2.38 


36,196.00 


.267 


23.0ii-)H^ 


Income - Work Off Farm 


365.28 


81^6. 78 


o73h 


1.77-- 


Index of Crop Yields 


100o6ii 


35.37 


-77.ii50 


-7.ii8-)«^ 


Livestock Units/100 A, 


316. Ill 


29ii.06 


21.ii50 


1)4.13-'^'^ 


Work Units 


ii79o86 


306. ii3 


39.237 


20. 03-^^'^ 


Work Units/Worker 


322.79 


115.62 


-lii.8ii3 


-3.6CH«(- 


Work Units - Crops 


138. 5ii 


97.36 


-8.731 


-l.iil 


Work Units - Livestock 


322.22 


178.86 


-26.209 


-7.95^^'^ 


Factors Above Average 


3.36 


1.6ii 


897.8ii2 


3.3CH«^- 


Total. Tillable Land 


250.89 


197.73 


ii.953 


1.77-- 


Total Farm Sales 


21,200.ii8 


27,087. 3ii 







Multiple Correlation (R) : olO 

Coefficient of Determinations .h9 
Standard Error of Estimates 19505.97 
Regression Intercept Point: -826, 21^0 

SOURCE; Based upon operators' share of total farm sales from 
business analysis reporting capital assets o 

Significance level, two-tailed test; = dO, = oOl® 



There are two ways of determining the accuracy of the . 
regression analysis and^ thusj indicating the degree of con- 
fidence in the prediction equation. Firsts the multiple cor- 
relation coefficient of .70 shows that the eleven independent 
variables together serve as good predictors of total farm 
sales (zero indicating no prediction and 1.00 indicating a 
perfect relationship). The proportion of variation in the 
dependent variable^ total farm sales ^ accounted for by the 
eleven independent variables was shown by the square of the 
correlation coefficient. Table 21 shows a coefficient of 
determination (r 2) of .ii9. 

Another method of evaluating the prediction accuracy of 
the regression equation is shown by an analysis of variance. 
Table 22 reports a very large ^ highly significant F value. 



Table 22. TOTAL FARM SALES - ANALYSIS OF VARIANCE FOR RE- 
GRESSION 



Variation 


Degrees i 


of Sum of 




Mean 


pa/ 


Source 


Freedom 


Squares 




Squares 


Value 


Attributable to 




10^° 


10,56785 X lOlO 


278^ h (- 


Regression 


11 


Il6,2li61i X 


Deviation from 




10^° 


3.80li831 X 10^ 




Regression 


3268 


12li,3U9 X 




Total 


3279 


2liO,5883 X 


lolo 







y Significance level, two-tailed tests = »01. 



To arrive at the predicted sales for an individual farm, each 
regression coefficient is multiplied by the appropriate farm 
business measure. By adding these computed weights to the 
intercept value, an estimate of the total farm sales can be made. 

Labor Earnings 



The two variables with the most significant regression 
weights in predicting labor earnings are "factors above average" 
and "total farm capital," Three variables do not provide sig- 
nificant regression weights s "livestock units per 100 acres," 
"work units on crops," and "work units on livestock," There 
are two regression coefficients with signs contrary to expecta- 
tions; both "livestock units per 100 acres" and "work units on 
livestock" have negative weights. The "t" values are relatively 
uniform in size compared to the "t" values confuted in the total 
farm sales equation, - 
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Table 23 reports a multiple correlation coefficient of 
.Ii5. By squaring that coefficient, it was determined that the 
regression equation accounted for approximately 20 per cent of 
the variability in labor earnings. It also lists the regression 
coefficients and intercept point for prediction of labor earnings. 

Table 23. LABOR EARNINGS - MULTIPLE REGRESSION ANALYSIS 



Variable 


Mean 


Standard Regression Beta t 
Deviation Coefficient Value—/ 


Record Number 


3.08 


2.37 


120.923 


3 . 86-)h^ 


Total Farm Capital 


Ii7,Oli2.38 


36,196.00 


.025 


9.86-)h<- 


Work Off Farm Income 


365.28 


81:6.78 


.350 


3„93-)H(- 


Index of Crop Yields^/ 


100. 6Ii 


35.37 


16.207 


7.28-)H(- 


Lvstk. Units/100 A. 


316. lli 


29)4.06 


-.207 


-.63 


Work Units • 


1:79.86 


306.1:3 


1.198 


2.8I:-JH^- 


Work Units /Worker 


322.79 


115.62 


1.765 


1.99-«- 


Work Units on Crops 


138.5)4 


97.36 


1.725 


1.29 


Work Units on Lvstk. 


322.22 


178.86 


-.81:1 


-1.19 


Factors Above Average 


3.36 


1.61: 


596.205 


10.19-5H«- 


Total Tillable Land 


250.89 


197.73 


1.106 


1.8I:^(- 


Labor Earnings 


3,705.31 









Multiple Correlation: .Ii5 

Coefficient of Determinations .20 
Standard Error of Estimate: Iil 9 ho 0 ^ 

Regression Intercept Point: -2911.23 

SOURCE: Based upon operators' labor earnings for farm business 

analyses reporting capital assets, 1959-1965. 

2/ Significance level, two-tailed test: -5^ ^ .10, -JB?- = oOl. 

b/ Sto GLoud index is based on county averages. 
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The analysis of variance table (Table 2h) shows an F value 
of 77 o The probability of an F value of that magnitude occur- 
ring by chance was less than 1 in 100. 



Table 2h. LABOR EARNINGS - AHALISIS OF VARIANCE FOR REGRES- 
SION 



Variation 


Degrees 


of Sum of 


Mean 


pa/ 


Source 


Freedom 


Squares 


Squares 


Value 


Attributable to 


Iii8.1i739 X 10^ 


13.ii9763 X 10^ 




Regression 


11 


77-x-)(- 


Deviation from 


57ii.8Ii50 X 10^ 


.1759011 X 10^ 




Regression 


3268 




Total 


3279 


723.3189 X 108 







a/ Significance levels two-tailed test: 5 .01. 



Return to Capital and Family Labor 

"Total farm capital^" "index of crop yields," and "factors 
above average" are highly significant predictors of return to 
capital and family labor. Other significant predictors, ac- 
cording to the computed "t" values recorded in Table 2^j are 
"record number," "income from work off the farm," "livestock 
units per 100 acres," "work units on crops," and "work units on 
livestock." Contrary to expectations, "livestock units per 
100 acres" had a negative Beta weight. 

The proportion of variation which the regression accounted 
for was approximately 32 per cent. The F value of lh6 reported 
in Table 26 confirmed that a significant proportion of the varia- 
tion was due to the regression equation. 

Summary 

The independent variable "record number" was an important 
predictor for each of the measures of farm earnings. Also 
important is the failure of measures of gross business size 
(total tillable land, work units on crops, work units on live- 
stock, and’ total work units) to contribute consistently to the 
prediction of measures of fam earnings. The significant re- 
lationship of "farm capital" and "factors above average" to 
measures of earnings reinforces the assumptions of the impor- 
tance of capital and the controllable factors of management 
to economic success. 




72 



Table 25. RETURN TO CAPITAL AND FAMILY LABOR - MULTIPLE 
REGRESSION ANALYSIS 



Variable 


Mean 


Standard ] 
Deviation ( 


Regression Beta t 
Coefficient ValueS^ 


Record Number 


3.08 


2.37 


I22.5I16 


3.88-)(-x- 


Total Farm Capital 


It7,0it2.38 


36,196.00 


.052 


20.80-5B(- 


Work Off Farm Income 


365.28 


8I16.78 


.I1I3 


I1.59-X-X- 


Index of Crop Yields 


100. 61i 


35.37 


21.379 


9.51-«-''- 


Lvstk, Units/100 A. 


316. Ill 


29I1.O6 


-.712 


-2.16-x- 


Work Units 


li79.86 


3060 li3 


.185 


.lili 


Work Units/Worker 


322.79 


115.62 


-.217 


-.2li 


Work Units on Crops 


138. 51i 


97.36 


2.I185 


CO 

• 

1 — 1 


Work Units on Lvstk. 


322.22 


178.86 


2,91i6 


I4. 12 "X~/v" 


Factors Above Average 


3.36 


I.6I1 


523.207 


8.86-x-x- 


Total Tillable Land 


250.89 


197.73 


.67I1 


1,11 


Return to Capital 


5,518.03 


5,161.73 






Multiple Correlation: .57 

Coefficient of Determination: .32 

Standard Error of Estimate: li23ii.30 

Regression Intercept Point: -2636.32 



SOURCE: Based upon operators' share of return to capital and 

family labor from business analyses reporting capital 
assets , 



^ Significance levels two-tailed test; = .10^ = .Ol. 
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Table 26. RETURN TO CAPITAL AND FAMILY LABOR - ANALYSIS OF 
VARIANCE FOR THE REGRESSION 



Variation Degrees 


of Sum of 


Mean 


F^/ 


Source Freedom 


Squares 


Squares 


Value 


Attributable to 




2'87o7077 X 10® 


26.15525 X 10® 


Ili6-)B;- 


Regression 


11 


Deviation from 




585^9317 X 10® 


.1792936 X 10® 




Regression 


3268 




Total 


3279 


873o639ii X 10® 







£/ Significance level, two-tailed test: i ,01. 



Intercorrelations Between Variables in the Study 



Although there were 7^ variables in the investigation, 
this section deals only with the Ih which were used in multiple 
regression analysis. Eleven independent variables were selected 
because of their expected usefulness in predicting "total farm 
sales," "labor earnings," and "return to capital and family 
labor. " Table 2? shows the intercorrelations between the ih 
variables. Those correlations that are statistically signifi- 
cant at the .05 and .01 level are appropriately labelled. Be- 
cause of the large number of observations (3,28o), relatively 
small correlations were significantly different from zero. 

The correlation coefficients most important to this study 
are those between record number and the other variables. A 
high positive correlation indicated that as farm operators 
participated in the farm management education progr^am for a 
longer period of time, the variable with which record number 
is correlated also increased in size or value. All except ii 
of the variables were significantly positively correlated with 
the record number. "Record number" was correlated most highly 
with "total farm sales," "labor earnings," "return to capital 
and family labor," and "livestock units per 100 acres." 

Another set of important correlation coefficients involved 
three criterion measures of the returns to education: "total 

farm sales>" "labor earnings,-" and "return to capital." 

All 11 variables were significantly related to "labor 
earnings." The extremely high correlation between "return 
to capital" and "labor earnings" reflected the inter-related 
nature of these two measures of farm income. The relatively 



Table 21, CORRELATION COEFFICIENT MATRIX FOR Ik VARIABLES USED IN MULTIPLE REGRESSION 
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Significant at the ,0^ level with 1000 degrees of freedom (number of observations = 3280). 
Significant at the .01 level with 1000 degrees of freedom (number of observations =\3280). 



large correlation coefficient for "labor earnings" and "total 
farm sales" was expected since "labor earnings "^is generally 
considered to be a function of business vol-imi^ 

Generally^ the same relationships hold between "return to 
capital" and the other variables as between "labor earningo 
^d the 11 independent variables. However, in each case, the 
correlation coefficients are larger for the "return to capital," 

"Work units" and "total farm capital" are the variables 
most closely related to "total farm sales." -Although both* 

"work units on crops" and "work units on livestock" were re- 
lated to sales, "livestock work units" had a higher correlation 
coefficient. The relationship between livestock and "total 
farm sales" was substantiated by the large correlation coef- 
ficient involving "livestock units per 100 acres" and "total 
farm sales , " 

There were 7 variables which this study originally in- 
tended to include in multiple regression analysis as independ- 
ent variables predicting "labor earnings," "return to capital 
and family labor," and "total farm sales," Table 28 shows the 
correlation coefficients for these 7 variables and the 3 cri- 
terion variables, 

"Work units" showed a high relationship to the 3 criterion 
variables, "Operator age," "education," and "operator's wife's 
education" are not very closely related to the measures of 
returns to educational investments , Although "years of farming 
experience" is significantly related to "sales" and "return to 
capital," the correlation is small and the number of observa- 
tions is considerably smaller than for the other significant 
correlations. 

Since older farmers started farmng earlier and tended to 
have fewer "years of education," there were negative correlation 
coefficients for many of the relationships between "age," "year 
started farming," and "years of schooling," 

Polynomial Regression 

One of the primary purposes of this study was to determine 
whether the economic returns to adult farm management education 
were subject to the diminishing marginal returns effect. To 
study the nature of the changes in "total farm sales," "return 
to capital and family labor," and "labor earnings," the statis- 
tical method of curvilinear, or polynomial, regression was used. 
The method employed a series of polynomial equations of increas- 
ingly higher degrees until the best-fitting equation was calcu- 
lated, The years of farm management instruction, measured by 
the number of farm business records analyzed, was the independ- 
ent variable. Three measures of economic progress were 
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Table 28. CORRELATION MATRIX FOR 10 SELECTED VARIABLES 
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used in turn as dependent variables. Computations stopped 
when the next higher degree polynomial equation did not produce 
a further reduction in the sums of squares about the regression 
lineo 



If the test for significance of total regression was 
significant at the level, the equation was examined to 
determine if the reduction in sums of squares over the previous 
equation was significant. ^ If the F value was significant at 
the o05 level, the equation was judged to be the best mathe- 
matical explanation of the relationship between the dependent 
and independent variables concerned. Dividing the sum of 
squares associated with regression by the total sums of squares 
provided an estimate of r 2 or the proportion of the variance 
accounted for by the regression function. The coefficient of 
determination, r 2, "is the proportion of the total sum of 
squares that is attributable to another source of variation, 
the independent variable, "3 

Initial individual differences in labor earnings for farm- 
ers who submitted their first record for analysis were sub- 
stantial o In each of the 7 years, the standard deviation of 
labor earnings was larger than the mean labor earnings, A 
scattergram with the years of participation and labor earnings 
as coordinate points woi^ld have shoxijn a rectangular or even 
circular pattern. Because there was such wide variation in 
individual economic progress data within each year, the most 
meaningful way to evaluate changes in return to additional 
years of instruction was to consider group means. Data were 
grouped according to two dimensions: (l) the fiscal year for 

which the farm business record analysis was completed, and 
( 2 ) whether or not it was the first, second, third, or sub- 
sequent farm record submitted for analysis. 



To make comparisons which could be summed across years, 
a method was developed to compensate for annual fluctuations 
of the economic cycle and price levels of farm income items. ^ 
The mean for the group of farmers who submitted their first 
record for analysis in each year was used as the basis for 
computing measures of economic progress for farmers with more 
years of educational investment. The first record group was 
assigned an index of 100 so that increases in economic returns 
would appear as indices larger than 100. Decreases in economic 
return were signified by indices less than 100 (see P, 52, 53). 



2 Refer to Chapter III for an explanation of the statis- 
tical tests used in selecting the polynomial equation. 

3 See Chapter III, p. 50, 

^ Chapter III, p, 51-53^ provided a detailed explanation 
of the rationale and methodology of using an index. 
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Th.6 gsrisrol hypotlissis ’fcss’fcsd. in "bh© cu.i’vilmssi’ 
regression analyses was that the measures of income would con- 
form to a diminishing marginal returns curve by increasing for 
two or more years of education and then decreasing with added 
educational inputs » 

Total Farm Sales 

Because it has an effect not only on economic returns to 
the farmer but also to the community, total farm sales was an 
important measure of returns to investments in the adult farm 
business management education program. It was hypothesized 
that farm operators would experience increases in mean total 
farm sales with additional educational investments and that 
these increments would be subject to the diminishing marginal 
returns effect. 

Figure 2 shows the relationship between mean total fam 
sales and participation in adult farm management education 
based upon all farmers enrolled from 1959 through 1965» A 
diminishing marginal return effect is not evident o The graph 
shows a slight decrease in expected mean sales from a little 
more than $20,000 for participants in the first year to about 
^]_p^000 in year three® In the fourth and all subseoiient years, 
the mean sales increased at an increasing rate. After ten 
years of instruction, the sales were more than $25,000 in excess 
of sales for farmers «who had only one year of farm business 
management education. The graph suggests a substantial degree 
of accuracy in describing the relationship between variables 
as shown by an of ,h97 • 

It was hypothesized that a plot of the relationship be- 
tween indexed mean total farm sales and participation in adult 
farm management education would yield a cunve similar to the 
graph of mean sales but would be somewhat smoother, Figune 3 
supports the hypothesis by portraying a period of decrease in 
indexed mean sales from approximately 110 in the first year to 
105 by the third year. As in Figure 2, the foT^th and subse- 
quent years show sales increased at an increasing rate to the 
tenth year in which the indexed mean value was 2,5 times that 
of the first year. The relationship between variables was 
defined with the same accuracy as in related Figure 2 with an 
r 2 of ,li69o 

A diminishing marginal returns effect was expected for 
returns to investments in well -organized programs of farm 
management education. It was also expected that the returns 
would be generally higher than for all farmers in the study, 
■^ 011 - organized programs were previously defined as (l) being 
conducted by a full-time adult instructor and (2) being judged 
"excellent” by a panel of experts who considered both orienta- 
tion of instruction toward farm business management topics and 
the degree of continuity of the instructional program. 



Mean Total 
Farm Sales 



Dollars 




Years of Participation 

Figure 2. RELATIONSHIP BETWEEN FARM SALES AND ADULT FARM 
BUSINESS MANAGEMENT EDUCATIONi/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota, 19^9-196^. See 
Appendix Table 36 for detailed data. 



Mean Total 
Farm Sales 
Index 




Years of Participation 

Figure 3. RELATIONSHIP BETWEEN INDEXED FARM SALES AND ADULT 
FARM BUSINESS MANAGEMENT EDUCATIONa/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota^ 19^9-1965. See 
Appendix Table 37 i'or detailed data. 



Although Figure li reveals a relationship between mean 
sales and years of participation similar to t^t of Figure 2, 
it does not show a decrease in farm sales during the first 
two years. Rather, the graph reports an increase in 
mean sales from $19,000 to $21,000- in the first three years. 
Years three, four, and five had nearly the same value, but 
sales increased at a sharply increasing rate with subsequent 
increments of educational investment. At year ten, the mean 
value of total farm sales was almost $67,000 or $Ii8,000 more 
than the mean sales for the first year. This was $23,000 
than the ten year gain for all farmers in the study as reported 
in figure 2. The relationship between variables was very high 
as indicated by the value of .721 in Figure ii. 

It was expected that if the relationship between indexed 
mean total farm sales and years of participation were plotted 
for farmers in well- organized programs, the resulting graph 
would be similar to the graph of mean total farm s^es but 
would be somewhat smoother. After starting at an index of 105, 
Figure 5 shows the index to increase to about 120 at year two 
and level off until the sixth year. The indexed mean sales 
value increased at an increasing rate after the sixth year. 

With accuracy relatively high, as shown by the R of .679, the 
indexed total farm sales at year ten is more than 3.85 times 
the value shown in the first year. This increase by year ten 
compared to an index of 2,5 for all farmers in the study sug- 
gested that the criteria used to distinguish well-organized 
programs from others had a significant relationship to the prod- 
ucts of instruction. 

Because the study measured returns to educational inputs, 
it was expected that the years of formal schooling completed 
by participants would positively influence the magnitude of 
their response to additional educational inputs. 

According to Figure 6, the farmers with twelve or more 
years of formil education generally had higher indexed mean 
total farm sales than did those with less education. The 
relationship was accurately defined as the R value of *998 
indicates. While the farmers with less than twelve years of 
education responded positively to increments of educational 
input, they had generally smaller total sales, and it was 
more difficult to account for the variation in sales as the 
r 2 of ,2k indicates . 

Figure 6 shows that the indexed mean sales for farmers 
with more than twelve years of schooling started at about 75 
in the first year, increased to nearly 125 in the second year, 
dropped to almost 100 in the third year, and then increased 
at an increasing rate to well over 375 in the eighth year. 

The index of total farm sales for farmers with less than twelve 
years of formal education started at close to 100' in year one, 
increased to about 112 in year two, and then decreased each 



Mean Total 
Farm Sales 
Dollars 




Years of Participation 

Figure li. RELATIONSHIP BETWEEN FARM SALES AND ADULT FARM 
BUSINESS MANAGEMENT EDUCATION - WELL- ORGANIZED 
PROGRAMS^/ 

2 / Based upon all farmers enrolled in well- organized 
adult programs conducted by full-time instructors, 1959-1965* 



Mean Total 
Farm Sales 
Index 




Years of Participation 

Figure 5. RELATIONSHIP BETWEEN INDEXED FARM SALES AND ADULT 

FARM BUSINESS MANAGEMENT EDUCATION - WELL- ORGANIZED 
PROGRAMS^/ 

y Based upon all famers enrolled in well- organized 
adult programs conducted by full-time instructors, 1959-1965. 
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Figure 6, RELATIONSHIP BETWEEN FARM SALES AND ADULT FARM 
BUSINESS MANAGEMENT EDUCATION - TWO LEVELS OF 
FORMAL SCHOOLING^/ 

£/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota, 1959-1965. 
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year to year five where the index was again about 100. After 
the fifth year, the indexed sales increased at an increasing 
rate to approximately 212 at year eight. 

The index of sales for the group with twelve or more 
years of education started lower than the group with fewer 
years of formal schooling, increased to a slightly higher value 
in year two, and then dropped to about a 10 per cent lower 
value by the third year. However, in the fourth and subsequent 
years, the group with 12 or more years of education maintained 
a substantial advantage over the group with less formal educa- 
tion. 



Relationships between formal schooling and response to 
educational inputs of farm business management education should 
be examined in view of the interrelationships between formal 
education, age, tenure, and degree of establishment. 

Some farmers submitted only one farm business record for 
analysis and then ceased to participate in the educational 
program. Farmers who showed persistence in the educational 
program by having two or more records analyzed were expected 
to exhibit somewhat different characteristics than those who 
dropped out after one year. There was, however, much similar- 
ity between all farmers in the study (including those enrolled 
for only one year) and those who were enrolled for two or more 
years. By excluding from calculations farmers who dropped out 
after one year, there was little change in the mean total farm 
sales from sales calculated from all participants. The mean 
for the first year, shown in Figure 1, was about $21,000. 

After a drop in year two to about $18,000, the mean sales in- 
creased at an increasing rate. By the tenth year, farmers in 
this subgroup showed an average of over $^0,000 in sales. 

This was nearly $30,000 more than the mean sales for first- 
year participants. The proportion of variance accounted for 
was ,Iill or nearly the same as the for a similar calculation 
using all farmers enrolled as shown in Figure 2. Including^ 
farmers in the base year who did not continue in the educationa 
program had little effect upon the outcome of the prediction 

equations . 

Because mean sales for farmers who submitted at least two 
records for analysis were similar to sales for all farmers com- 
bined, it was hypothesized that by considering the index of 
sales there would be even more similarity between regression 

lines. 

Although the r 2 in Figure 8 (.2li2) is somewhat less than 
the r 2 value shown in Figure 3 the graph is nearly the 

same. The indexed mean sales value (Table 8) was about 10k 
in the first year but decreased to nearly 100 in the second 
and third years. After the third year, the value increased at 
an increasing rate to approximately 260 in the tenth year. 
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Figure 7. REUTIONSHIP BETWEEN FARM SALES MD ADULT FARM 

BUSINESS MANAGEMENT EDUCATION - PERSISTENT ENROLL- 
MENTf/ 

a/ Based upon all farmers enrolled for two or more years 
in farm business management education, 1959-1965. 
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Figure 8. REUTIONSHIP BETWEEN INDEXED FARM SALES AND ADULT 
FARM BUSINESS MANAGEMENT EDUCALEON - PERSISTENT 
ENROLLMENT^/ 



a/ Based upon all farmers enrolled in farm business man- 
agement education in Minnesota who submitted two or more con- 
secutive farm records for analysis, 1959-1965. 



Return to Capital and Family Labor 



Return to capital and family labor was a better measure 
of the total return to the farm business than was any other 
common economic measure. It reflected the total financial 
return to the business and included variations in contributions 
to income made by family labor and farm capital. It was 
hypothesized that return to capital and family labor would be 
subject to the diminishing marginal returns effect with added 
increments of educational investment. 

Figure 9 shows the relationship between mean return to 
capital and family labor and participation in adult farm man- 
agement education based upon all farmers enrolled from 1959- 
1965. The hypothesis of a diminishing marginal returns effect 
was not substantiated. The expected mean for the first year 
was $5,2505 it decreased slightly to a somewhat smaller figure 
in the second and third years. In the fourth through the tenth 
years, the mean values increased at an increasing rate. The 
r 2 in Figure 9 suggests that about 31 per cent of the variation 
was accounted for. By the tenth year, the mean return to cap- 
ital and family labor was over $10,500 - a gain of approximately 
$5,250 over the first-year average value. 

It was expected that i.'^ the data upon which Figure 9 was 
based were converted to indices, a similarly- shaped but smoother 
line showing the relationship of the variables would result. 

As Figure 10 shows, there was a slight decline in indexed mean 
return to capital and family labor from the first to the second 
year. In the third year, the index increased to its first-year 
level and in the subsequent years increased at an accelerating 
rate. By the tenth year of participation, the index was over 
1,8 times as large as the first-year value. The accuracy of 
the prediction (r 2) was the same, ,311, for both Figures 9 and 
10 , 

Because farmers in well- organized programs of adult farm 
management education underwent more intense educational invest- 
ments, it was hypothesized that the general form of the relation- 
ship between mean return to capital and years of participation 
would be similar to that for all farmers but would show a great- 
er response to the educational inputs. While the form of the 
graph in Figure 11 is similar to Figure 9, the increase in re- 
turn to capital and family labor is much greater after the 
fourth or fifth year. As in Figure 9, the first-year value 
was about $5,250. Earnings decreased to slightly less in the 
second and third years, but, in the fourth year, the mean 
return to capital and family labor started increasing at a 
sharply accelerated rate. By the tenth year, the mean value 
was over $l6,250. This sharp rise resulted in an increase of 
approximately $11,000 over the value for the first year and 
represented about $5,750 more return to capital and family 
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Mean Return to 
Capital and Family 
Labor: Dollars 




Years of Participation 
Figure 9. RELATIONSHIP BETWEEN RETURN TO CAPITAL AND FAMILY 



•a/ 



LABOR AND ADULT FARM BUSINESS MANAGEMENT EDUCATIONS 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs, 1959-1965. 
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Mean Return to 
Capital and Family 
Labor: Index 




Years of Participation 

Figure 10. RELATIONSHIP BETWEEN INDEX OF RETURN TO CAPITAL 
AND FAiyiLY LABOR AND ADULT FARM BUSIITOSS MANAGE- 
MENT EDUCATION^/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota, 19^9-196^. 
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= .229 



Figure 11. 



Years of Participation 

REUTIONSHIP BETWEEN RETURN TO CAHTAL AND FAMILY 
LABOR AND ADULT FARM BUSINESS MANAGEMENT EDUCATIOWL 



a/ Based upon all farmers enrolled in well-org^zed farm 
business management programs in Minnesota, 19^9-1965. 
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labor than the tenth year value reported in Figure 9. Figure 
11 shows an value of .229* 

It was hypothesized that the indexed mean reurrn to cap- 
ital and family labor for participants in well -organized pro- 
grams would vary in much the same fashion as did the mean 
values reported for all participants, Hovrever, as Figure 12 
shows, the best-fitting relationship was a straight line with 
an r 2 of .1U3. The straight-line relationship in Figure 12 
starts at approximately 80 in the first year and goes to over 
210 by the tenth year. The low R^ value suggests only a limited 
relationship between variables for this sample subgroup. 

Farmers who had twelve or more years of formal education 
were expected to react more positively to additional educational 
inputs than farmers with less education. Figure 13 supports 
the hypothesis except for the second year of instruction. The 
indexed mean return to capital of farmers with twelve or more 
years of schooling started near 100 but dropped to about 88 
in the second year. In the third and following years, the 
returns increased at a decreasing rate to the sixth-year value 
of 125 and then increased at an accelerated rate to the eighth- 
year value of nearly 225. 

The most striking characteristics of comparisons of return 
to capital and family labor of groups which have different levels 
of education are: (l) the consistent higher returns to the 

group with more formal education, and (2) the erratic response 
pattern and very low R^ value, both indicative of a low relation- 
ship between variables for the group with the least formal 
education. Figure 13 shows the return to capital and family 
labor to be generally positive with added educational inputs. 

Return to capital and family labor, which was partially 
dependent on level of capitalization, was expected to vary in 
response to different levels of beginning farm capital. As 
Figure lU shows, there were different patterns of response to 
educational inputs according to the amount of beginning farm 
capital the subgroups reported in their first farm business 
record. All three subgroups showed an increase in their 
indexed mean return to capital, but the rates of increase 
varied. The subgroup with less than $30,000 begi^ng capi- 
tal increased from an index of approximately 100 in the first 
year to an index of 170 by the sixth year. The subgroup with 
the next higher level of capitalization, $30,000 to $59^999^ 
also showed a linear response to education. The indexed mean 
return to capital started at 100 but only increased to 150 by 
the sixth record. The proportion of variance accounted for in 
both subgroups was about 30 per cent. 

Groups with high capitalization showed indexed return to 
capital values that increased sharply. The index of return to 
capital and family labor for the first year was less than 100 
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Capital and Family 
Labor : Index 




Years of Participation 

Figure 12. RELATIONSHIP BETWEEN INDEXED RETURN TO CAPITAL AND 
FAMLY LABOR AND ADULT FARM BUSINESS MANAGEMENT 
EDUCATION - WELL-ORGANIZED PROGRAMS^/ 

§/ Based upon all farmers enrolled in well- organized fam 
business management programs in Minnesota, 1959-1965. 
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Years of Participation 

Figure 13. REIATIONSHIP OF INDEXED RETURN TO CAPITAL AND 
FAMILY LABOR TO ADULT FARM BUSINESS MANAGEMENT 
EDUCATION - TWO LEVELS OF FORMAL SCHOOLINGi/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota, 1959-1965* 
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Years of Parti cipa-fci on 

Figure lli. RELATIONSHIP OF INDEXED RETURN TO CAPITAL AND 
FAMILY LABOR TO ADULT FARM BUSINESS MANAGEMENT 
EDUCATION - THREE LEVELS OF BEGINNING FARM CAPITAia/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota, 1959-1965. 
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but steadily increased until by the sixth record^ the index 
was well over 3.5 times the first-year value. There was more 
accuracy in this prediction than for the subgroups with less 
beginning capital as indicated by the of .h9 in Figure lh» 

Farmers who submitted only one farm business record for 
analysis might have been different from other farmers who made 
larger investments in farm management education. It was 
hypothesized that an analysis excluding farmers with only one 
record would result in greater mean returns to capital and 
family labor than would an analysis which included all farmers 
in the study. The configuration in Figure 15, reporting the 
return to capital and family labor for the subgroup exclu^ng 
first-year drop-outs^ is similar to that for all farmers in 
the study. The mean value declined more between the second 
and seventh years of participation than when all farmers were 
included as shown in Figure 9. The value in Figure 15 is 
about $5,250 in the first year, but drops to $ii,8?5 in the sec- 
ond year and continues down to nearly $ii,500 by the third year. 
After the third year, the mean return to capital increased at 
an increasing rate. By the tenth year, the mean was up to 
over $11,000 or $5,750 more than the mean calculated for the 
first— year record group. Whxle there was relatively little 
difference in tenth-year mean values between all farmers in the 
study and those enrolled for two or more years, the R of .19U 
in Figure 15 shows that prediction was less accurate for the 
selected group. 

A high degree of similarity was expected between the graph 
of means and the plot of indexed mean return to capit^ and 
family labor. Figure I6 shows a smoother graph but with sim- 
ilar shape to that in Figure 15. The first-year indexed mean 
value was 100 and dropped to around 90 by year three. The 
increase after the third year was at an increasing rate and 
shows a value of approximately 1'.8 times the first-ye^ value 
by the tenth year of participation. Accuracy of prediction 
was also similar to Figure 15 at .1?8. 

Labor Earnings 

Labor earnings measure the return to operators ' labor 
after allowances have been made for the use of family labor 
and farm capital. 

It was hypothesized that labor earnings would exhibit 
the diminishing marginal return effect with addition^ educa- 
tional investments. Figure 17 illustrates the relatioiiohip 
between mean labor earnings and participation in adult farm 
management education based upon all farmers enrolled from 1959 
through 1965. From a mean of $3,000 in the first year, the 
value increased to $3,500 in year two and to about $3^700 in 
year three. The mean value dropped in years four and five to 
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Figure 15. 



RELATIONSHIP BETWEEN RETURN TO CAPITAL AND FAMLY 
LABOR AND ADULT FARM BUSINESS MANAGEMENT EDUCATION 
PERSISTENT ENROLLMENT^/ 



^ Based upon all farmers enrolled in farm business man- 
agem.ent education programs in Minnesota who submitted two or 
more consecutive farm records for analysis^ 1959~19o5» 



Mean Return to 
Capital and Family- 
Labor: Index 




Years of Participation 

Figure 16. REUTEONSHIP BETWEEN INDEX OF RETURN TO CAPITAL 
AND FAMILY LABOR AND ADULT FARM BUSINESS MM- 
AGEMENT EDUCATION - PERSISTENT ENROLLMENT^/ 

a/ Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota for two or more con- 
secutive years, 1959-1965 • 
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Figure 1?. RELATIONSHIP BETWEEN LABOR EARNINGS AND ADULT' FARM 
BUSINESS MANAGEMENT EDUCATIONi/ 

Based upon all farmers enrolled in farm business man- 
agement education programs in Minnesota^ 1959-1965* 
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about $3,500. At the sixth year, labor earnings began increas- 
ing, In subsequent years, mean labor earnings increased at an 
accelerated rate. ^ the tenth year of participation, farmers 
averaged nearly $8,000 in labor earnings. This represented a 
gain of nearly $5,000 over the mean value for first-year par- 
ticipants. The proportion of the variance accounted for by^ 
regression as indicated in Figure 17 was 39° 2 per cent. While 
the diminishing marginal return effect may have operated during 
the first three years of instruction, later instruction shows 
earnings accelerate with added educational input. 

It was expected that the graph in Figure 18, based on 
indices, would be similar to Figure 17 but would show less 
extreme fluctuation. After starting at less than 100, the 
indexed mean value increased to about 110 in year two and 
to nearly 115 by year three. The earnings were nearly con- 
stant from years three through six, but then began increasing 
at an accelerated rate. Farmers who participated for ten 
years had a labor earnings index twice as large as first-year 
participants. The R2 for Figure 18 is ,Ii09o 

Since educational investments made by farmers in well- 
organized adult farm management programs were considerably 
greater than for all farmers enrolled, they were expected to 
have higher labor earnings than all farmers in the study. As 
Figure 19 shows, the mean value for the first year was $3,000. 
It is particularly significant that earnings of the first-year 
group in well- organized programs was almost identical with 
the earning level calculated when all farmers were included. 
Labor earnings increased to nearly $li,000 in the second year 
and to over $U,000 by the third year. After the third year, 
the values dropped but not to a point below the starting value 
of $3,000. Earnings in the sixth year were about $3,700 but 
then began increasing at an accelerated rate.. By the tenth 
year, the mean labor earnings were $10,500. As the R of .510 
in Figure 19 shows, half the variance in labor earnings was 
accounted for by farm business management education. 

In general, the participants in well-organized programs 
had about the same initial income as all farmers in the study. 
Labor earnings increased more in the earlier years, dropped 
relatively more in years five and six, and finally reached a 
value by the tenth year approximately $2,500 higher than for 
all farmers in the study. 

It was hypothesized that a plot of indexed mean labor 
earnings for participants in well-organized programs would be 
very similar to Figure 19 » As Figure 20 illustrates, the 
^ fluctuation in index values is more pronounced than in 

Figure 19. In the first year, the indexed mean value is close 
to 100. Years two and three show increases to nearly lliO. 
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Figure l8. RELATIONSHIP BETWEEN INDEX OF LABOR EARNINGS AND 
ADULT FARM BUSINESS MANAGEMENT EDUCATION^/ 

£/ Based upon all farmers enrolled in farm business man- 
agement education in Minnesota, I959-1965* 
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figure 19. RELATIONSKEP BETWEEN LABOR EARNINGS AND ADULT FARM 
BUSINESS MANAGEMENT EDUCATE ON - WELL-ORGANIZED 
PROGRAMSa/ 

f/ Based upon all farmers enrolled in well-organized 
business management education programs in Minnesota, 1959-1965- 
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r 2 = .liOli 



Years of Participation 

Figure 20. REUTIONSHIP BETWEEN INDEX OF LABOR EARNINGS AND 
ADULT FARM BUSINESS MANAGEMENT EDUCATION - WELL- 
ORGANIZED PROGRAMSi/ 



3 / Based upon all farmers enrolled in well-organized farm 
business management education programs in Minnesota, 1959-1965. 
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After the third year, the values decrease to a mi^um point 
(near 110) in the seventh year. After the seventh ye^, i-he 
values increased sharply until by the tenth year ^ 

mean labor earnings was about 2.h times as great as the indexed 
values for the first year. The proportion of the yari^oe 
accounted for by regression was about the same as ^ ’ 

mediately preceding figures. An S? of .liOU was calculated 

Figure 20. 

Farmers with twelve or more years of formal education were 
exoected to have indexed mean labor earnings that would show 
a^apL rate of increase with additional educational investments. 
Figi:^e 21 provides support for this hypothesis while showing a 
high correspondence between variables with first 

indexed mean labor earnings were approximately 75 m the 
year and remained near 100 in the second and third years. By 
the fourth year, the rate of increase became highly positive, 
and, SSer a drop from about 135 to 110 between years five ^d 
six, the indexed mean increased at an accelerating rate. y 
the eighth record, the ip.dex value was nearly 3 o6 times a 
great as the first-year figure. In comparison, the index 
value after eight years for all farmers in the 
proximately 130. The farmers with twelve or more of for 

education responded to similar educational investments with a 
greater rate of increase in indexed mean laoor earnings. 

I 

It was hypothesized that farmers would respond to educa- 
tional investments in farm management education similarly re- 
gardless of their level of capitalization at the time they 
Lbmtted their first record. The proportion of the 
accounted for in both of the prediction equations is illustrate 
in Figure 22. Low, yet significant, values of .21 ^d .13 
were Sported for the $30,000-$59,999 and less than $30,000 
groups, respectively. Both groups had indexed mean labor 
earning values that were best approximated by straight lines. 
ThH-^ected values for the less highly capitalised group 
started at 100 and increased in a linear fashion to l50 while 
the $30,000-$S9,999 group had 5 to 10 per cent togher expecte 
index values during all the years of participation. 



Miscellaneous Variables 

By holding beginning capital to a specified ^ 

expected that capital would increase in- constant and relativ y 
sSlI amounts with increments of educational investment. Ho 

ever, as figure 23 shows, farmers with less than $30,000 cap 
reported in their first record had indexed mean capit^ values 
that increased sharply, but at a decreasing rate, until the 
fourth year in which the expected value started increasing a 
an incrLing rate. With 89 per cent of the 

for, the graph of capital values for farmers 3*^" .lai 

$30,000 beginning capital pointed to an average index of capital 
in the sixth year of 2.5 times the first-year value. 
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Figure 22. RELATIONSHIP BETWEEN INDEX OF LABOR EARNINGS AND 
ADULT FARM BUSINESS MANAGEMENT EDUCATION - TWO 
LEVELS OF BEGINNING FARM CAPITALi/ 

^ Based upon all farmers enrolled in farm business man- 
agement education in Minnesota, 1959-1965. 
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Figure 23. RELATIONSHIP BEIWEEN INDEX OF TOTAL FARM CAPITAL 
AND ADULT FARM BUSINESS MANAGEMENT EDUCATION - TWO 
LEVELS OF BEGINNING FARM CAPITALa/ 



s/ Based upon all farmers enrolled in farm business man- 
agement education in Minnesota, 1959-1965. 




108 



The other group of farmers, those with $30, 000- $59^999 
beginning capital, showed capital values more in accordance 
with the hypothesis of rather small but constant additions to 
total farm capital. With over iiO per cent of the variance 
accounted for, the plot of their indexed mean capital is a 
straight line starting at 100 in the first year and increasing 
to 12§ by the sixth year. 

When the index of mean values of all three indicators of 
the economic returns to investments in farm business manage- 
inent education were plotted on the same axis, it was hypothesized 
that all three would show nearly the same rates and amounts of 
change with added years of participation in farm business man- 
agement education. Figure 2h illustrates the comparison among 
the relationships of the indexed means of labor earnings, total 
farm sales, and return to capital and fainily labor to participa- 
tion in adult farm business management education based upon all 
farmers enrolled from 1959 through 1965 » 

In the first year, all three measures have values of 
approximately 100, Labor earnings showed the greatest rate of 
increase in years one through three and maintained an absolute 
advantage in the fourth year with a value of nearly 120. 

However, after the fourth year, the rates of increase of the 
index values of the other two indicators generally kept a 
numerical advantage over labor earnings. Towards the end of 
the ten- year period, the index value of labor earnings began 
increasing at a greater rate than the other two measures of 
economic returns. 

After the first four years of participation, the indexed 
mean sales value shows a greater absolute value than the other 
two variables. Except for the last year or two, it also shows 
the greatest rate of increase. By the end of the ten years, 
the index value for sales was 50 per cent higher than the index 
of labor earnings an.d about 60 per cent greater than the index 
of return to capital and fainily labor. 

The indexed mean return to capital and family labor showed 
a generally smaller value than the other two variables from year 
one through five, iifter the fifth year, the index for this 
variable was greater than for labor earnings and kept the 
advantage until the tenth year. Return to capital and family 
labor increased at an increasing rate after the second year . 

It was hypothesized that a comparison among the three 
measures of economic return to investments in farm management 
education for farmers in well- organized programs would show 
much the same fonri as for all farmers in the study; but the 
indexed values would be higher for participants in well-organized 
programs . 
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Figure 2li. THE RELATIONSHIP OF THE INDEX OF LABOR EARNINGS, 

TOTAL FARM SALES, AND RETURN TO CAPITAL AND FAMILY 
LABOR TO ADULT FARM BUSINESS MANAGEMENT EDUCATION^ 



£/ Based upon all farmers enrolled in farm business man- 
agement education in Minnesota, 1959-1965. 



Figure 25 is quite similar to Figure 2k except the rates 
of change are more pronounced for farmers in well -organized 
programs. All three indicators had indices that climbed from 
near 100 in the first year to well over 200 by the tenth year. 
An index for total farm sales of nearly 3U0 by the tenth year 
indicated that farmers in well- organized programs who partici- 
pated for ten years had sales about 3.U times as great as 
farmers keeping their first record. 

Three distinctly different types of curves were exhibited 
by the indexed mean values. The return to capital and family 
labor was plotted in a straight line. The total farm sales 
showed an increase at an increasing rate for the first three 
years, then essentially no change for three years, and, finally, 
in the fifth year started increasing at an accelerating rate. 
Labor earnings increased during the first three years and then 
decreased until the seventh year in which it started increas- 
ing at a sharply increasing rate. 

■“Irrl5b'th“Figures '2^ aM“257~’t^be increase in values ’duri.ng 
the first three or four years of participation in the farm 
business management education program was predominantly in 
labor earnings and in total farm sales. While sales were 
increasing rapidly after the fifth or sixth year, labor 
earnings remained about the same or decreased until the 
seventh year. 

It was hypothesized that farmers with twelve or more 
years of formal educatioh would have rapid rates of increase 
in farm earnings in relation to years of participation in farfu 
business management education. Figure 26 illustrates the plot 
of indexed means of the three measures of economic returns for 
farmers with twelve or more years of formal education. Although 
there were several crossovers, in the first five or six years 
the index values were generally equal. After the sixth year 
of participation, the rate of increase for sales and labor 
earnings was gaining much faster than return to capital and 
faird.ly labor. By the eighth year, the indices for sales and 
labor earnings were well over 3^0 while the value for return 
to capital was 225 » 

The plots of relationsMps between the measures of eco- 
nomic returns to investments in education and participation 
in adult farm business management education generally showed 
increases in returns related to years of participation. 
Frequently, the graphs showed a slowing in the rate of increase 
between the fourth and sixth years of participation. Like- 
wise, most graphs also show very rapid increases in response 
to the educational investments following the sixth and sub- 
sequent years of instruction. These relationships suggest that 
advocates of a very limited farm business management education 
program are underestimating the real values that can accrue 
from continuous, intensive, and long-term educational programs 
in farm business management. 
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Figure 25. THE REIATIONSHIP OF THE INDEX OF LABOR EARNINGS, 

TOTAL FARM SALES, AND RETURN TO CAPITAL ABD FAMILY 
LABOR TO ADULT FARM BUSINESS MANAGEMENT EDUCATION - 
WELL-ORGANIZED PROGRAMS a/ 

Based upon all farmers enrolled in well- organized pro- 
grams of farm business management education in Minnesota, 1959- 

1965. 
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Figure 26. THE RELATIONSHIP OF THE INDEX OF LABOR EARNINGS, 
TOTAL FARM SALES, AND RETURN TO CAPITAL TO ADULT 
FARI'l BUSINESS MANAGEMENT EDUCATION - TWELVE OR 
MORE YEARS OF SCHOOLa/ 

Based upon all farmers enrolled in farm business man- 
agement education in Minnesota who coir^leted twelve or more 
years of formal education, 1959-1965. 
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APPLICATION OF BENEFIT-COST ANALYSIS 



Presentation of a Model 

Davie indicated benefit- cost analysis had merit in the 
evaluation of vocational education programs. As pointed out 
in the review of literature^ he was concerned with the dif- 
ficulty of determining future income attributable to the 
educational program. He suggested two procedures for isola- 
tion of additional income: (l) a simple experimental and 

eon-t-rol—g-roup-analysis— and— (-2-)- the— development— o£-_a_f-ormal 

model to predict the additional income that accrues as a 
result of instruction.! 

Various polynomial equations for estimating income from^ 
educational inputs were developed as part of this study. This 
information has been utilized in the benefit-cost procedures 
which follow. • 

Davie presented a model for benefit-cost analysis to 
which the empirical data from this study can be applied. He 



1 Davie, Bruce F. "Using Benefit- Cost Analysis in Plan- 
ning and Evaluating Vocational Education," p. 9. 



suggested the model: 2 




where: 



R. . = additional income net of taxes in year "t" 
^ expected by individual "j" to accrue as a 
result of participating in a program of 
vocational education. 



i. = rate of interest used by individual "j" to 
^ discount expected future additional income. 



2 Ibid, p, 16. 



On = opportunity costs as seen by individual "j". 

Cn = direct costs of program borne by individual 

II -i It 

j • 

n = years during which benefits are expected to 
accrue. 

Calculating Benefits 

Prediction equations based upon the farm business records 
of farmers in well- organized management education progr^ 
provided realistic estimates of changes in income associated 
with measured inputs of education. The labor earnings index 
for respective record analysis years was multiplied by $3,000 
to establish the estimated monetary returns for each year. ^ 

Base earnings of $3,000 was selected because it was approximately 
equal to the average labor earnings for first-year records 
examined in this study. 



Income tax adjustments were made utilizing the accrual 
method. Because the labor earnings includes calculation of 
some non-cash expenses such as interest on farm capital and 
wages of unpaid family labor, $1,900^ was added to the calcu- 
lated labor earnings for purposes of computing the tp; adjust- 
ment, Tax rates were adjusted for five depndents since the 
average family size for all persons analyzing a record for the 
first time was 5 •12. 

No benefit to instruction was assigned for the first year. 
Farm business record analysis was considered essential to per- 
mit sound economic planning. Benefits that may have accrued 
to the farm family during their initial enrollment year were 
not thought to be unique to farm management instruction and^ 
were, thus, not considered. This assumption made the benefit- 
cost ratio estimate more powerful since it provided a con- 
servative estimate of the total returns to instruction. 
Cvancara's^ study indicated that the farmer could expect re- 
turns to instruction during the initial enrollment year even 
though the farm business record analysis was not yet available. 

The rate of interest used to discount benefits to the 
individual was 7 per cent. While Davie suggested a 5 to 6 per 
cent rate, current conditions indicate a higher rate was just- 
ified in this example. 



3 Equivalent to the mean expenditure reported for unpaid 
family labor and interest on owned farm capital. 

Cvancara, "Input-Output Relationships ihnong Selected 
Intellectual Investments in Agriculture," p, 19. 
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Table 29 shows, in tabular form, the discounted benefits 
that accrue to a farm family from farm business management 
education. The total benefits, discounted to show the present 
value of future costs, were $3^562 for a farm family enrolled 
for a period of eight years. Benefits. are based upon the re- 
lationship between income and educational investment shown in 
Figure 20 (Page lOli) . 

Calculating Costs 

Individual or private costs are of two kinds: direct and 

opportunity. The opportunity costs are based upon the approx- 
imate value of the farm operator’s labor were he to engage in 
other productive work rather than participate in the educational 
program. Study data show this value to be about two dollars 
per hour on more productive farms. Opportunity costs occur 
both during the normal working day and diaring the evening hours. 
Annual reports from adult farm business management education 
instructors of well-organized programs showed that a farmer 
enrolled in one of the first three years of instruction was 
expected to participate in twelve farm visits of two hours each, 
three group meetings of two hours duration, and utilize about 
eight hours keeping the additional, accurate farm business data 
needed for business analysis. Record keeping time was charged 
at the daytime opportunity cost rate. 

In addition, he was expected to attend at least ten classes 
held during the evening hours. The opportunity cost rate for 
the evening hours was rec^nced to one half the normal working 
rate since leisure time rather than work time was forfeited by 
program participation. 

Table 30 shows the distribution of opportunity costs for 
an eight-year period. The opportunity costs for the last five 
years vxere reduced to reflect the normal procedure followed in 
the educational plan. It was assumed that farmers enrolled 
during this period received six farm visits, utilized eight 
hours keeping additional farm records, and attended a minimum 
of six evening class sessions. 

The direct costs of program participation included twenty- 
five dollars for farm business record analysis, three dollars 
for miscellaneous purchases and three dollars transportation 
expense for each class attended. An estimated direct cost of 
sixty-four dollars for each of the first three years dropped 
to forty-six dollars during the last five years due to a 
reduction in the number of classes attended. Estimated costs 
are discounted using the same rate of interest and procedure 
as outlined for program benefits. A tabular presentation of 
cost estimates is presented in Table 30. 

Unlike the situation presented in Davies' benefit-cost 
model, .osts occurred in all years in. which benefits accrued. 
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±/ Based upon polynomial fit curve shown in Figure 20, p. lOU. 

Tape adjustments based upon 196? Internal Revenue instructions for filing individual tax returns 
with allowance for five dependents. 



Table 30. 



PRIVATE COSTS OF EDUCATION FOR INDIVIDUALS ENROLLED 
IN WELL- ORGANIZED FARM MANAGEMENT EDUCATION • PROGRAMS 



a. b. ' c. 

Daytime Nighttime 

Record Opportunity Opportunity 

Year Costs Costs 


d. 

Direct 

Costs 


e. 

Total 

Costs 


f. 

Discounted-' 

Costs 


1 


76 


^ 20 


6h 


160 


$1^0 


2 


76 


20 


6h 


160 


liiO 


3 


76 


20 


6h 


160 


131 


h 


ho 


12 


h6 


98 


75 




ho 


12 


h6 


98 


70 


6 


ho 


12 


h6 


98 


65 


7 


ho 


12 


h6 


98 


61 


8 


ho ■ 


12 


h6 


98 


57 






Total Discounted Costs 


. . $8U9 



A modification of the benefit-cost model which ,^lows for the 
continued accrual of costs was made. The principle of discount- 
ing is applied to future costs as well as to benefits. 




where ; 

R+^ = additional income net of taxes in year "t" 

expected by individuals to accrue as a result 
of participation in vocational education. 

i = rate of interest used by indiyiduals to dis- 
count future benefits and costs. 
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0^+ = opportunity cost in year "t" borne by 
individual "j". 

C4+ = direct cost in year "t" borne by in’divid- 
^ ual ”j". 

n = number of years over which benefits accrue <> 
k = number of years over which costs accrue, 

Benefit-Cost Ratio 

Benefit-cost ratio is found by dividing the present value 
of future benefits (Table 29 - total discounted benefits) by 
the present value of future costs (Table 30 - total discounted 
costs). The benefit-cost ratio derived from the data in this 
study was 14.20. 

Discounted Benefits ° $3,5 ^ ^ (Benefit-Cost Ratio) 

Discounted Costs = oU 9 

if' 

For each dollar the farm operator invested in the educa- 
tional progrpi as direct out-of-pocket costs and opportunity 
cost of work time or leisure time foregone, he received a re- 
turn of $)4 o20o 

oc 

The Model for Estimating the Societal Benefit-Cost Ratio 

The problem of estimating the benefit- cost ratio for soci- 
ety is much more complex than for the individual. All costs 
must be accounted for; thus, while the individual could be con- 
tent to account only for those costs which directly relate to 
his participation, society must bear other non-direct costs of 
providing the instruction. 



Davie presented the following model for estimating the 
societal benefit-cost ratio; 




In this model - 

= benefits to individual that occur in time "t". 

m = total number of individuals to whom benefits 
accnie. 
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n = years over irrfiich benefits are calculated. 

Oj = opportunity costs for individuals enrolled 
computed at society's rate. 

Cj = direct costs incurred by individuals enrolled. 

= direct costs to society during training. 

AJ - annuity rate whose present value is 1, for 
interest rate and number of years -"p". 

Ko= society's capital costs. 

Davie assumed in this model that all opportunity and 
direct costs were incurred during the initial training year. 

He makes 'further assumptions that the program results in an- 
nual graduation of a specified number of students. 

Evaluating the benefits that accrue to society as a re- 
sult of farm management education poses two fomidable problems. 
The educational program does not terminate at the close of a 
single year and, thus, incurs costs over a longer period of time. 
Likewise, students do not enroll in mass nor graduate in mass 
but rather represent the entire continuum from those enrolled 
for the first time to those enrolled for the eighth or more year. 

Benefits could be examined based upon a variety of assump- 
tions. "To simplify the calculation of benefit-cost ratios, it 
could be assumed that" a number of -students sufficient to con- 
stitute full employment for the instructor enrolled at one time 
and remained continuously enrolled for eight or more years with 
no drop- outs o 

An enrollment pattern which placed an equal number of per- 
sons in each analysis year class could also be used in calcu- 
lating benefits. Benefit- cost ratios would be calculated over 
the time span equivalent to the beginning class completing the 
course of instruction. 

For illustration of the societal benefit-cost ratio for 
farm management instruction, it was more realistic to follow 
an enrollment pattern representative of well -organized adult 
farm management programs. A farm business management program 
would normally enroll about fifty fam families.' It was as- 
sumed that members of the class had from zero to eight years 
of tenure but that distribution in each of the attendance 
categories was subject to periodic drop-outs. Class enrollment 
was assumed to be distributed according to the following scheme 
(Table 31) o Each year the class would include ten new farmer 
cooperators to replace those who dropped out or were enrolled 
in the more advanced groups. 
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Table 31. TYPICAL TENURE DISTRIBUTION FOR WELL-ORGANIZED 
FARM BUSINESS MANAGEMENT EDUCATION PROGRAMS 



Years Enrolled • 

t 




Number Enrolled 


1 




10 


2 




9 


3 




9 


h 




7 


5 




5 


6 




h 


7 




k 


8 








t 


Total 51 



Davie's benefit-cost model for society was revised to 
accommodate the organization usually found in farm business 
management programs. Modification of the model permits costs 
to accrue over an unlimited period of time and subjects such 
costs to the same discounting procedure used for benefits. The 
revised model is presented belows 







where ; 




t^\(d + /)* 



rn __ 

(i+V^ 




+ii/z c 



B = benefit-cost ratio to society 




"j" expected to 



Rj = marginal return to individual 

accrue as a result of participation in a program 
of vocational education for year t = 1. 



i = interest rate used by society to discount future 
benefits and future costs. 
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opportunity costs for individual j " as seen by 
society. 

direct costs of the program borne by the individ- 
ual. 

operating costs of the'program borne by society in 
year t = 1; assumed equal in all years, 

annuity whose present value is 1 for interest rate 
and number of years "p", 

capital costs of a program borne by society. 

number of individuals enrolled, 

number of years over which benefits are accrued, 

number of years over which costs are accrued. 

Estimates of benefits were derived from marginal labor 
earnings reported in Table 29 based upon the before-tax marginal 
returns reported for individuals distributed as suggested in 
Table 31 » Since society benefits from tax revenue, taxes were 
not subtracted from marginal earnings in calculating benefits. 
Table 32 shows the calculation of marginal benefits for a typical 
farm business management program for a single year. These bene- 
fits for a single year were subjected to the discounting pro- 
cedure to determine the present value of all benefits over an 
eight-year period. The sum of these discounted benefits was 
$2li7,iillo 

* « 

Cost estimates were derived from several sources. Op- 
portunity costs for individuals were judged to be the same as 
reported for individual benefit-cost analysis, While some 
writers value opportunity costs for society at a different rate 
than for individuals, the authors chose to make Ho differentia- 
tion between the basis for calculating these costs. Total dis- 
counted opportunity costs were $25,202. 

Direct program costs borne by individuals were not dif- 
ferent than previously reported. Annual direct program costs 
are the sum of direct costs for the fifty-one families enrolled. 
The present value of these costs for eight years was $l8,Ii22, 

Society costs for program operation were based upon the 
data supplied by the Agricultural Education Section of the 
Vocational Division, Mnnesota State Department of Education, 
and best estimates of other operating expenses. Direct society 
costs for program operation are presented in Table 33 • Annual 
program costs for the community are estimated at $11,537. 




Ct=l - 

^p 

K« = 

m = 
n = 
k = 
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'Table 32c COMMUNITY BENEFITS FROM A FARM BUSINESS MANAGEMENT 
PROGRAM FOR FIFTY-ONE FAMILIES 



Years 

Enrolled 


Number of 
Earners 


Marginal Labor 
Earnings per Farmer 


Total Marginal 
Labor Earnings 


1 


10 


— 


— 


2 


. 9 


990 


8,910 


3 


9 


1,290 


11,610 


A 


7 


l,lli0 


7,980 


5 


5 ■ 


780 


3,900 


6 


A 


A50 


1,800 


7 


. A 


390 


1,560 


8 


_3 


8IiO 


2,520 


Totals 


51 




38,280 



Table 33. OPERATING COSTS FOR A FARM BUSINESS MANAGEMENT 
EDUCATION PROGRAM - FULL-TIME ADULT INSTRUCTOR 



Item Amount 

Salary of Instructor (1966 August) $ 9,378 

Direct Expense for Mileage 717 

Direct Expense for Meals and Lodging 1^0 

Janitorial Service hr, per day for 2^0 days ® $2/hrc ) 2^0 

Secretarial Assistance ( 1/10 time ® $ 360 /raonth) A32 

Teaching Material, General Office Supply AOO 

Fuel, Electricity for Evening Class Sessions 1^0 

Telephone (12 months @ $5/month) 60 

Total Direct Operating Costs $11,537 
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Capital expenses were based upon price quotations of school 
supply businesses submitted to the State Department of Education 
during I 966 . Capital cost for building construction was esti- 
mated at $17.2ii per square foot. A majority of the capital ex- 
penditures for school construction are more logically charged 
against other phases of the total educational' program. Only 
those facilj.ties which are for the exclusive'Cuse of addlt vo- 
cational farm management education were nh^ged against the 
program. Table 3h presents estimates of capital expenditures 
necessary to implement and maintain a farm business management 
education program. 



Table 3li. ESTIMATED CAPITAL OUTLAY FOR ESTABLISHMENT' OF A 
FARM BUSINESS MANAGEMENT EDUCATION PROGRAM 



Item 



Estimated Cost 



Office 8' X 10' @ $17.2li/sqo ft. - ) 

Conference Room 12' x 1^' @ $17»2li/sq. ft.) 

¥ 



Office Equipment 




Desk & Chair 


$176 


Filing Cabinets 


20li 


Typewriter 


200 


Calculator 


600 


Portable Adding Machine 


100 



Total - Office Equipment 

Total Capital Outlay 
Yearly Cost - $711 »^1 



$7,^86 



1,280 

$ 8,866 



Capital costs are distributed over twenty years to reflect 
depreciation allowance and interest on investment. An ^uity 
rate of ,0Q02h% was adequate to provide for a capital life s'pan 
of twenty years with a interest rate. 

The decision whether or not to support a farm management 
education program should be dependent upon consideration of the 
economic benefit-cost ratio and other society or social bene- 
fits which deny numeric measurement. 
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The 'total discounted benefit for eight years of operation 
of a farm business management education program was 
Total costs were also discounted for eight years. The sum of 
individual opportunity costs ($2^,202), individual direct costs 
($l8,ii22), community direct operating costs^ and^^ 

capital outlay ($5^688) was $123^877* 
is-; 

Total Benefits to the Community ^ 

Total Costs to the Community 

For each dollar of total costs for socie'ty and individuals, 
society received $1.99 i^ benefits when benefits include only 
labor returns to program participants. 

A problem encoiir-tered in studying the economic returns for 
entrepreneurs is to devise ^ income measure that is comparable 
to the income measures of other vocational education partici- 
pants who are wage earners. The benefit-cost analysis for 
individuals uses measures of farm operators’ earnings that are 
comparable to wages of employees in other businesses. Labor 
earnings make compensation for capital investment and family 
labor and, thus, is a good indication of the payment the farm 
entrepreneur receives for his labor and management ability. 

Benefits to society, however, are greater than the resi- 
dual benefits to the entrepreneur.. ~ Society benefits from the 
-total increase in business activity, benefiting equally as 
much from the farm income spent in the course of production 
as it does from the residual to entrepreneurial labor and 
management. Gross farm income can be distributed in a variety 
of- ways; as operating expense, as capital investments in the 
business, family living, or as savings. Only in the event that 
income from total farm sales was withdrawn from society (saved 
in the form of hoarded assets) would society cease to benefit 
from marginal growth in business activity . Contrary to the 
wage earner whose monthly salary constitutes his total econom- 
ic impact on society, the farmers ' impact is measured best by 
total business volume or farm, sales. 

The marginal relationship- between farm sales and partici- 
pation in farm managemenii education is presented in Table 
The high r 2 value of this relationship (.721) indicated a high 
correspondence between sales and education. 

With farm sales as the criterion measure, the total dis- 
counted benefits for an eight- year period of, farm business 
management instruction would be $1,122,398 foi’ ^ program en- 
rolling fifty-one farm families. The costs would be the same 
as reported previously, $123, 877 » 



The benelit-cosu rauio 



$123,877 
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Table 35. MARGINAL FARM SALES ASSOCIATED WITH ENROLLMENT IN 
FARM BUSINESS MANAGEMENT EDUCATION 



Years 

Enrolled 


Number 
of Farmers 


Marginal Farm . 
Sales per Farm£/ 


Total Marginal 
Farm Sales.b/ 


1 


10 


— 


$ — - 


2 


9 


2,660 


23,9iiO 


3 


9 


3,230 


29,070 


li 


7 


2,850 


19,950 


5 


5 


2,660 


13,300 


6 


). 
— r 


3,800 


15,200 


7 


li 


7.220 


28,880 


8 


_2 


lh,hh0 


ii3,320 


Totals 


51 




$173,660 



9/ Based upon the statistical estimates of points on the 
cur^e in Figure hj Page 83^ and average farm sales reported 
in first-year record analysis^ 1959-1965o 



k/ Total discounted benefits for eight years using dis- 
^ counting procedures defined for individual benefits equals 

$1,122,398. 

Using these -sums in a benefit-cost comparison gives a 
benefit- cost -ratio of 9o06. For each dollar spent or charged 
to farm business management education^ the community could 
expect to receive $9.06 in increased business activity. 

Summaiy 

Benefit- cost analyses of educational programs have not 
♦‘-been commonly made at the 'micro-economic level. The major 
detriment to application of the benefit-cost technique to the 
educational setting has been the determination of marginal 
economic response to instruction. This study of the invest- 
ment effects of education on agriculture provided empirical 
data for application to a variety of theoretical benefit- cost 
procedures , 
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The model presented by Davie was selected to illustrate 
the applicability of this benefit-cost analysis to education. 
Modification of the model for individuals was necessary to 
allow for the accrual -of recurring costs during the benefit 
period and discounting of these costs to present values. 

In well- organized programs of instruction, a benefit- cost 
ratio of I;, 20 was calculated for individual participants. 

Application of benefit-cost procedures in calculating the 
returns to society was hampered by interpretations of the most 
appropriate measure of individual return. The measure which 
best reflected individual returns (labor earnings) was not 
inclusive of the entire monetary benefit to society. A measure 
of gross business volume (total farm sales) was suggested as 
the most representative measure of marginal returns to .society. 

The societal model of benefit- cost analysis was modified 
to allow for the accrual of program costs during the entire 
benefit period. Because interpretation of benefits was most 
reliable during the first eight years of enrollment, the bene- 
fit cost ratio was calculated using that period in which to 
accumulate costs and benefits. An assumed drop-out rate modi- 
fied the theoretical membership- in each enrollment tenure 
category and produced an estimated total class membership which 
was most like that found in established programs. The benefit- 
cost ratio for well- organized programs of instruction using 
labor earnings as the measure of societal benefits was 1,997:1. 
Using total farm s^es as the marginal benefit measure resulted 
in a benefit-cost ratio of 9. 06:1, 



CHAPTER VI 



CONCLUSIONS AND IMPLICATIONS 



This study concerns itself with an agricultural instruc- 
tional program for operating farmers.^ The instructional pro- 
gram is categorized as adult education. The program itself 
has been continually expanding and it has been increasingly 
accepted as a function of adult education and manpower re- 
training in agriculture. Precise farm record keeping and an 
analytical approach to management are essential elements of 
the educational program. They provide both data and criteria 
of educational investment for the research reported in this 
report. 

The study provides a basis for planning similar educa- 
tional programs. It also adds an important dimension to the 
literature on the economics of education. The study includes 
a benefit-cost analysis of educational inputs .to individual 
farm units and to communities. Contributions of this inquiry 
to the literature covering educational benefit-cost analysis 
should be of general interest to the field of education and 
of special interest to the field of agriculture. 

Age and Economic Class 

The average age of farm operators as reported in the 1959 
and 196Ii Minnesota Agricultural Census varied from liiioO years 
in economic class II to years in economic class IV (l96Ii)o 

There is a significant relationship between age and economic 
class. In general, except for economic class I, average farm 
operator's age decreased as farm sales volume, measured by 
economic class intervals, increased. Farm sales is not a 
positive function of age. The average age of farmers in 
economic class I declined from 1959 to 19^h while the average 
operator age in all other economic classes increased slightly. 

Education and Economic Class 

There is a significant relationship between the years of 
schooling completed and farm sales volume as reported by 
Agricultural Census. Farm operators in economic class IV have 
only 9.1 years of formal education while those in economic class 
I had c^pleted 10.5 years of school. This relationship may in 
part be directly influenced by the age characteristics of farm- 
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ers in each economic class « Farmers under 35 years of age re- 
ported 11.1 years of school completed while those 55-65 years 
old reported an average educational level of only 8.5 years of 
school. 

Census Versus Study Population 

Farmers included in the study differ from the average 
farmer, as defined in the U, S, Census of Agriculture for 
Minnesota, in several significant ways. 

The sales volume of farmers used in the study is consid- 
erably higher than census averages. Only 20 per cent of those 
enrolling for the first time in 196 k had sales less than $10,000 
while U8 per cent of the farmers reported in the Agricultural 
Census in 196k had a comparable income level. The adult farm 
business management program is not directed toward the farm 
operator with severely limited sales volume. Agricultural 
educators need to examine the way in which a program in farm 
business management education can be utilized more effectively 
with the less affluent and part-time farmers. 

Farm operators who participate in the fam business man- 
agement education program are generally younger than the aver- 
age farmer as defined by the Census of Agriculture, The aver- 
age of farm operators who enrolled for the first time in the ' 
educational program is about 35 years while the average farm 
operator in economic classes I through IV, as defined by 
Census, is about U5 years old. The farm business management 
education program attracts the younger farm operators. 

Farm size of those enrolling in the education program, as 
measured in acres, is not as large as that recorded for the 
general farm population, Coir^Darison of first-year participants 
with all others enrolled in farm business management education 
in 196 k indicates that farm size does not increase significantly 
as operators progress in the educational program. 

Those who enroll in the farm business management program 
have completed more years of formal education than farm operators 
reported in the Census population. Those enrolled for the first 
time in 196k whose sales volume placed them in economic class I 
completed an average of 12,2 years of formal education. The 
average educational level for all participants in the educa- 
tional program was more than 11 years of school. 

In summary, farm operators enrolled in farm business man- 
agement education programs in coir^Darison with the average farm 
operator, as defined by the Agricultural Census, are more likely 
to be ( 1 ) in the top three economic classes, (2) better educated, 
and ( 3 ) significantly younger. 



Prediction of Farm Sales - Multiple Regression 

2 

Farm sales can be predicted with reasonable accuracy (R 
= .U9) with information about farm capital, work units, live- 
stock intensity, index of crop yields, work units per worker', 
work units on livestock, the total acres of tillable land 
income from off the farm, and participation in farm business 
management education programs « Of eleven variables which had 
a significant correlation with labor earnings , only "work units 
on crops" did not make a significant contribution to the pre- 
diction equation for farm sales o A majority of the variables 
used in the regression analysis were connected with farm size, 
business volume, or business efficiency o 

Prediction of Labor Ea rnings - Multiple Regression 

Labor earnings cannot be readily predicted by examining 
the eleven variables used in multiple regression analysis «. 

Only about 20 per cent of the variation in labor earnings was 
accounted for» On individual farms, the variables which con- 
tribute significantly to the prediction of total farm sales 
do not pro^/ide a highly dependable estimate of labor earnings. 
Some of the important measures of business size fail to con- 
tribute significantly to the prediction equation. This failure 
is an indication that volume and size alone cannot solve prob- 
lems of low farm income. Improved management must accompany 
business expansion. 

Prediction of Return to Capital and' Family Labor - Multiple 
Regression 

The same variables that were significant in the predic- 
tion of labor earnings can be used effectively to predict re- 
turn to capital and family labor. 

In all measures of income studied, participation in the 
farm business management education program made a significant 
contribution to the regression equations. 

Polynomial Regression 

As mentioned on Page ?6, a procedure employing bivariate 
polynomial regression was used as the analytical tool to arrive 
at major conclusions included in this study. 

Income (operators' labor earnings, return to capital and 
family labor and total farm sales) constituted one of the var- 
iables in the bivariate relationship. It also served as the 
dependent variable in the multiple regression analysis which 
identified the significant independent contributors to variation 
in income. Important among these was instruction. In this 
study, instruction varied by number of records analyzed or by 
years of instruction. The bivariate curvilinear relationship. 
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thus, was between income and instruction with income measured 
as an index and instruction measured in years. 

It should be stressed that the polynomial analysis empha- 
sized instruction given in well- organized situations. In 
other words, the instructional variable was one emphasizing 
intensive and programmatic instruction. Not all of the adult 
education could be regarded as satisfying the definition of 
this category. The multiple regression analysis included all 
of the adults who were enrolled in adult management classes. 
Some curvilinear regression analyses included those who were 
enrolled for two or more years. But the bivariate polynomial 
analysis emphasized the intensive, programmatic, well- organized 
instruction since this instruction offered the best opportunity 
to achieve an incremental treatment effect and also the best 
opportunity to achieve a replicable experiment. 

Performance .Curves 



In this study, the calculation of polynomial equations 
nas resulted in what the researchers have described as per- 
formance curves. As mentioned in the previous section, these 
curves are curvilinear descriptions of bivariate distributions 
of income and instruction. 

The performance curves were initially calculated to de- 
termine whether there were diminishing marginal returns to the 
educational input. The possibility of a diminishing marginal 
return effect was a valid hypothesis since it was partially 
demonstrated in earlier studies. 

The performance curves which were calculated in this study 
followed a consistent and a dramatic pattern. In the early 
stages of instruction, income rose sharply. This rise was 
followed by a slight decline in income during the fourth, fifth, 
and sixth years of instruction, ^n the following years (years 
seven through ten) the income again rose sharply. 

The general shape of the performance curves is the con- 
sequence of the nature of the instructional input of the treat- 
ment variable. During the early stages of instruction, incom.e 
rises as a result of easily-won gains which follow from simple 
modifications of practices within current farm organization. 

In the fourth, fifth, and sixth years of instruction, farm - 
operators are required to make major modifications in their pat- 
terns of enterprise organization. During this period, income 
actually declines. It is a period of instruction, reorganization, 
and regrouping for subsequent growth. The increases in farm 
income which follow the fourth, fifth, and sixth ye^s of in- 
struction are those which arise from modifications in organiza- 
tion, the application of new entrepreneurial skill and the in- 
troduction of new forms of agricultural technology. These gains 
are dramatic and significantly related to the instructional input. 
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The concept of performance curves is enormously useful to 
education. First, it establishes a significant interdisciplinary 
relationship between education and economics. It provides a 
valid set of interrelationships for examining marginal rates of 
return on educational inputs. Second, it demonstrates and dis- 
plays an interpretation of the psychological phenomenon of learn- 
ing curves. The performance curves calculated in this study 
are, in fact, learning curves whose cycles extend over an eight- 
year period. The plateau in the learning curves is induced by 
the nature of instruction and, simultaneously, these plateaus 
represent diminishing, though temporary, marginal returns to 
increasingly intensive instruction. 

Third, the concept of' performance curves may serve as a 
criterion variable for further research and also for demonstra- 
tion. The performance curves are representations of an input- 
output relationship involving education. They will respond to 
various treatment effects or to variations in educational empha- 
ses. Performance curves are available, accordingly, as criterion 
variables to reflect changes which may occur in curriculum, 
teacher training, program organizations, instructional intensity, 
or other variables. 

Fourth, the concept of performance curves may now begin to 
emerge as the beginning stages of a useful theoretical model 
for occupationally-related instruction. They are relevant, for 
example, to the well-known but relatively unresearched "diffu- 
sion” model in the field of continuing education. The diffusion 
process is probably represented in the early stages of the per- 
formance curves where there are easily-won returns from easily- 
appli©(i technology. The concept of performance curves adds an 
understanding of the value of systematic instruction and the 
usefulness of reference groups in assessing the value of member- 
ship in organized instructional groups. ^ 

The concept of performance curves also provides a theoret- 
ical model and an organized rationale for examining the role of 
entrepreneurial behavior in educational programs for the self 
employed and the role of persistence in any instructional pro- 
gram where the learning curve extends over a period as long as 
five to eight years. 

Variation in Performance Curves 

In this study, there was a considerable amount of varia- 
tion in the shape of the calculated performance curves. The 
amount of formal education possessed by farmers had a large 
effect, for example, on the shape of the curves. The sample 
was divided into two groups with one having twelve or more years 
of formial education and the other having less than twelve years 
of formal education. The relationship of education to earnings 
was significant in both groups but the group with more formal 



education began to achieve a rising income at an earlier stage, 
and it rose to a higher level as well as at a more rapid rate. 
This was especially true ^hen operators' labor earnings was used 
as the measure of income (see Page 85) . When re.turn to capital 
and family labor was used as a measure of the return to the 
total farm business, the relationship of formal education to 
income was more erratic (see Page 95) » It is not possible to 
ascertain whether this phenomenon was related in any direct way 
to the level of formal education. It is entirely possible that 
this group had more innate ability or other qualities which 
allowed formal education, like higher levels of income, to be 
a consequence rather than a cause. 

The shape of the performance curves was also considerably 
affected by the amount of capital which operators had at the 
~ beginning of the instructional program. Those who began with 
a higher level of farm capital made more rapid progress and 
achieved a higher level of income during the instructional 
cycle. 

An interesting aspect of the study was the fact that the 
average beginning income level of the group included in the 
study was not much different from the income level reported in 
the census for comparable years. The beginning income level 
was slightly more than $3^000. 

Benefit-Cost Analysis - Participants 

To be economically sound, the benefits of an educational 
program must exceed the costs. Benefits may be either economic 
or the more intangible social benefits of which educators often 
speak. The farm business management education program returned 
a total economic marginal benefit of $5^880 in an eight-year 
period for the average farm operator who participated. This 
marginal return, discounted to $3,562 to reflect present value, 
exceeded discounted costs by a ratio of U.19 to 1. Costs in- 
cluded all opportunity and direct costs that the farm operator 
accrued as a result of program participation. 

Community Benefit- Cost Analysis 

Communities can measure benefits either in the total net 
" income returned to program participants or in a measure of 

increased business activity, such as total farm sales, generated 
by the farm business management education program. The benefit- 
cost analysis for communities must account for all program costs. 
When benefits are measured in increased labor earnings for pro- 
gram participants and when costs include opportunity and direct 
costs for all participants, program operation costs borne by 
the community, and an allowance for capital investment in school 
buildings and equipment, the total community benefits exceed 
total program costs by approximately two to one. 
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When benefits are measured in marginal farm sales (a meas- 
ure of increased business activity), the total community bene- 
fits exceed total costs by a ratio of 9:1. 

Any investment with a benefit- cost ratio similar to that 
shown for education in farm business management is a valuable 
economic asset for a community. As community action groups ^ 
boards of education, chambers of commerce, and others seek ways 
to fight poverty and to build affluence in rural communities 
or to protect local economies, farm business management educa- 
tion should be among the high priority alternatives.^ Rural 
America is highly dependent upon a vigorous, productive, agri- 
culture industry. A strong, dynamic and profitable farm busi- 
ness is a community’s most valuable asset. This study assists 
in establishing a rationale for such programs and, at the same 
time, it describes an educational model for making the deci- 
sions which lend to efficiency in program growth. 
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APPENDIX A 



er|c 



DATA COLLECTION INSTRUMENT - PROJECT ii2?-65 



This is record: 1 2 3 5 6 8 9 10 11 12 13 lli+ 

Code^ 

Name Address__^ 

Farm Management School or Unit (F.A. 51 ) 

Record for Fiscal Year: 195 9 *60 *6l *62 *<53 *61j 

fTITH 

Year started farming Operator’s Age ^Tenure: Owner Renter ^Partner 



F.A. 20 

Line: End of Year 

8 Total Productive Livestock: Whole FaCTTi_ 
10 Crops, Seed, Feed 
15 Machinery and Equipment 

17 Land 

18 Buildings, Fences 

19 Total Farm Capital 
19 Total Farm Capital: Operator’s 
31 Total Assets 
Ii5 Total Liabilities 
hi Net Worth 
Ii8 Change in Net Worth 



tt 

Share 

ti 
If 
II 



Efficiency Factors 
ao Labor Earnings 
b» Index Crop Yld, 

c, % High Reto Cps, 

d. Feed Index 

eo LiVo Unit/100 A, ] 

f. Work Units 

g. Work Units 

h. P.M. Bid. Exp./WU' 



Animal Animal Units 

Dairy Cows 

Other Dairy 

Beef Breeding Herd - 

Feeder Cattle 

Hogs - 

Sheep-Fariii Flock 

Sheep-Feeders 

Turkeys 

Chickens 



l. Work Unit- Crops 

m. Work Unit-Lvstk, 
p. Work Unit-Other 

t. Total Power/WU 

u. Crop Mach./WU 
V. Lvstk, Eqpto/WU 
X. Bldg. Exp./WH 
z. Factors Ave++ 



F.A. 21 



F.A. 22 



Income from work off farm- operator ’s share 
Line: 

1 Total Farm Sales: Operator’s Share 

2 Increase in Farm Capital ’’ ” 

3 Family Living from Farm ” ” 

li Total Farm Receipts ” ” 

5 Total Cash Operating EKp.” ” 

10 Total Farm Purchases ” ’’ 

11 Decrease in Farm Capital ” ” 

12 Interest on Capital ” ” 

13 Unpaid Family Labor ”■ ” 

Ik Board Furnished Hired Lab” ” 

15 Total Farm Expenses ” ” 

16 Labor Earnings ” ” 

17 Return to Capital & Fam, ” ” 

Nuiriber of Persons in Family 
Adult Equivalents 

Income from Outside Investments 
Income from Sale of Investments 
Other Personal Income 



Line: 

17 Ret. over Feed/Lvstk 

18 Crop, Seed, Feed 

115 Real Estate Taxes 

116 Personal Prop. Tax 



F.A. 23 

Total Tillable Land (G) 
Total Land in Farm (N) 
Rented (N) 

Owned (N) 
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Table 360 MEAN TOTAL FARM SALES BY CALENDAR YEAR AND PARTICIPATION IN iDDULT FARM BUSINESS MANAGEMENT 
EDUCATION - ALL FARMERS ENROLLED FROM 1959-1965 
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Table 37, INDEXED MEAN TOTAL FARM SALES BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS 
MANAGEMENT EDUCATION - ALL FARMERS ENROLLED FROM 1959-1965 



c\j 

iH 



vOC\JI>-f^l>-OMD C\J 

Ov_^H'~^OOJO 

•LA OA OA 



0\ 



0\-J-v0 VO H MD 
vO C\J O C\J 

OO OA C\J 



C\J OA CXD l-A O rA C\J 
H -d- -d- "LO ^ OO VO 



tA 

vd 



-dCVJOCVJOOOvC^HOCVJOvOl-Aco 
CVJ HVO OAOA'LACXD-d’CM-ACN'LA-d’vO CVJ 
C\J v_^ H H 



VO 



c 

O 

f.t 5 

P 4 

•H 

O 

•H 

■P 

U 

d 



XA 



en 

O 

to 

u 

d 

0 

!>h 



-d 



^HvO OJ OvO C^-dO-dC^A-OOCOfA 

H<AOvrAOAJOOrAO-d’OrAAJ-dOJ 
H H H r-i r-i r-i r-i 



c^-d’ o H oo cxD A- Ov oaxat-a o o go 
O vOAOO OAAJ 0AO-dO-dOXA<A00 O 
v_^ v_^ H H H H H H 



-d 

iH 

cH 



O 

iH 

iH 



CJO'^^OOVOO^^^CNCO'LAC^O'IA 
0^ O'LAH-d'OJ'LAH-^O'OOOOO^^^fH H 

r-| H H H H H H H H H 



0^ JZt OO 'tA O iH iH 00 
OJ hc^hvoojvoo\o-iao 

H H 



0\v0 OOvO OO 0\ 

0\v0 rovO H H 

rH »H iH rH rH 



nJ I 

Ov^OOO^OO-OOOOfHQC^O O 

OOOOsOOsOrAOOOOOJO^O O 

r—\ HiHiHOiiHOJHOO i H »H 



Jh 

Oj 

0 

Sh 



0\ 


0 


1 — 1 


C\J 


CA 




tA 


lA 


VO 


vO 


vO 


vO 


vO 


vO 


0\ 


0\ 


On 


On 


On 


On 


ON 


iH 


iH 


iH 


fH 


iH 


H 


r—\ 



4^ 



*xi 

-P 





><! 






« 






On 






0 






CNJ 






(A 












d 




• 


1 




« 






0 






TJ 


+ 




c 






•H 


O- 






0 




d 


CO 




c 3 


1 — 1 




0 


CNJ 




s 


♦ 






r—\ 








9 


0 


It 


On 






NO 


0 




c 






•H 


• • 


II 




0 






rH 




0 




oi 


'd 


ClJ 




d 






iH 




•• 


0 


to 


d 


C 


•d 


0 


•H 


Jd 


•H 




-p 


-P 


to 




cU 


0 


d 




CQ 


0 


0^ 


c 6 




0 


0 


d 


d 


CM 


'd 


0 


0 


0 


•H 




to 


-P 


U 


d 


0 


0 


rQ 


id 


rO 


« 


'd 

0 


P 


0 


M 


c 


Ti 


ft 




d 




0 


•H 


0 






Si 


-P 


W 


-p 




0 




0 

-P 




in 


cU 






0 




'd 




g 


0 

•H 


d 


CD 


rH 


•H 


CM 


ft 


W 

0 




•H 


to 


-P 


ft 


0 


0 


*d 




-P 




P> 




to 


d 


Q 


d 


0 


CD 


0 


u 


0 


•H 


cU 


e 


-P 


ft 


bO 


ClJ 


rH 


d 


d 


0 


•H 




M 


to 


0 


0 


U 


•H 


Si 


0 


'd • 


•P 




0^ 






UM 


CM 


r-i 


ftM 


0 








0 


0 


-P 




ch lA 


bO 




iH 


d 


d NO 


0 




0 CNJ 


M 


d| 


•H 0 


-P 


■P ® 


w 




ctf 0 
d w 


0 




C 7 ^ 


Xj 




fiq + 





Table 38 . MEAN TOTAL FARM SALES BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS MANAGEMENT 
EDUCATION - FARMERS ENROLLED IN WELL-ORGANIZED ADULT PROGRAMS 
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§/ The numbers in parentheses indicate the number of cases included in each mean. 

Equation for predicting mean total farm sales based upon this Table: Y = IU887.8OO78 + (5632.I6OI6 x X) 

+ (-1678.70532 X X2) + (16U.OU9U5 X X^). 

Q 

The strength of the relationship implied in the prediction equation: R"^ = .721o 
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Table UOo INDEXED MEAN TOTAL FARM SALES BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS 
MANAGEMENT EDUCATION - FARMERS \IETH LESS THAN TWELVE YEARS OF FORMAL EDUCATION 
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Table U 2 <> MEAN TOTAL FARM SALES BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS MANAGEMENT 
EDUCATION ° ALL FARMERS ENROLLED FOR TWO OR MORE YEARS FROM 1959-1965 
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Equation for predicting mean total farm sales index based upon this Table: Y = lol 8077 + (- 0.13686 x X) 

+ ( 0.02770 X X 2 ), 

The strength of the relationship implied in the prediction equation: = . 2 U 2 . 



Table UU, RETURN TO CAPITAL AND FAMILY LABOR BY CALENDAR lEAR AND PARTICIPATION IN ADULT FARM 

BUSINESS MANAGEMENT EDUCATION - ALL FARMERS ENROLLED FROM 1959-1965 
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Table Bh. INDEXED MEAN RETURN TO CAPITAL AND FAMILY LABOR BY CALENDAR YEAR AND PARTICIPATION IN ADULT 
FARM MANAGEMENT EDUCATION - ALL FARMERS ENROLLED FOR TWO OR MORE YEARS FROM 1959-1965 
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Table 56 » INDEXED MEAN LABOR EARNINGS BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS 
MANAGEMENT EDUCATION - ALL FARMERS ENROLLED FROM 1959-1965 
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The strength of the relationship implied in the prediction equation: R^ = .ii09. 



Table 57 » MEAN LABOR EARNINGS BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS MANAGEMENT 
EDUCATION - FARMERS ENROLLED IN WELL-ORGANIZED ADULT PROGRAMS 
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Table 58 » INDEXED MEAN LABOR EARNINGS BY CALENDAR YEAR AND PARTICIPATION IN ADULT FARM BUSINESS 
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